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THE 

PREFACE- 

T i  HERE  are  two  Ends  of  wri¬ 
ting  Books ,  which  relate  to  the 
fever al  Parts  of  Learning :  one 
to  advance  Learning  it  felf  ;  the 
other  to  a  {lift  Learners. 

In  purfuance  of  the  former,  the  Capaci- 
oufnefs  of  the  Subject  is  chiefly  to  he  con¬ 
fidence  d  ;  and  nothing  is  to  he  omitted,  which 
properly  falls  within  the  Compafs  of  the 
oArt  or  Science  treated  of  In  purfuance 
of  the  latter ,  the  Capacities  of  the 
Learners  are  principally  to  he  regarded-; 
and  notice  is  to  he  taken,  not  of  what¬ 
ever  may  be  known  or  done  hy  the  oArt  or 
Science  treated  of,  hut  only  of  what  is  moft 
ufeful,  and  withal  eafy  to  he  known . 

Befides ,  Regard  is  to  he  had,  as  to  the 
Capacities  principally,  fo  fecondarily  to  the 
Circumftances  of  the  Toung  Students .  oAs 
for  thofe  who  are  to  make  their  Fortunes 
by  their  Learning,  more  Particulars  are 
requifite  to  he  known ,  and  confequently 
piore  Pains  are  requifite  to  he  taken  hy 
fuch,  than  hy  others ;  who,  being  horn  to 
plentiful  Eftates,  are  hy  their  Learning 
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not  to  make,  lut  to  adorn  their  Fortunes 

already  made . 

cAnd  there  is  the  more  Need  of  this  di- 
ftinct  Co?ijiderationy  hecaufe  one  of  the 
fir  ft  Things  Young  Gentlemen  become  fen- 
flble  of  is  this ;  that  they  are  not  under  a 
Neceffity  of  taking  Pains  for  their  Liveli¬ 
hood .  Which  has  fuch  an  Influence  upon 
them ,  as  that  they  are  apt  not  to  relflh 
any  Fart  of  Learnings  which  requires  more , 
than  ordinary  Fains  or  Application  of  Mind. 
And  indeed  to  expebi  they  fhculd  act  other - 
wife j  is  in  effect  no  other ,  than  to  expect 
gray  Hairs  upon  young  Heads. 

Wherefore}  the  moft  proper  Method  to 
make  Toung  Gentlemen  Learned,  is  this ; 
to  teach  them  at  fir [l  only  fuch  Elements  of 
the  liberal  oArts  or  Sciences ,  as  are  moft 
ufeful  in  the  common  qA fairs  of  Life ,  and 
withal  moft  eafy  to  be  known.  They 
have  a  competent  Apprehenflon  of  the  Ufe - 
fulnefs  of  fuch  Things  as  occur  in  the  com¬ 
mon  Concerns  of  Life  j  and  confequently 
hereby  that  Queftion  frequently  put  by 
Toung  Students ,  of  what  Ufe  is  this  ?  will 
be  anfwered  afore-hand ,  and  fo  they  will 
be  rendered  willing  to  under  ft  and  what 
they  apprehend  the  Ufe  of  And  when 
they  find  that  the  Underftanding  thereof 
carries  in  it  no  Difficulty ,  then  they  will 
be  alfo  encouraged  to  proceed.  And  when 
they  have  thus  gone  through,  and  become 

7  V  Mafters 


» 

The  Preface, 

M afters  of  the  moft  ufeful  and  eafy  Ele* 
ments  of  the  liberal  Arts  and  Sciences,  they 
will  thereby  be  enabled  with  much  more 
Eafe  to  conquer  the  more  difficult  Parts 
of  he  ami  ng,  if  their  own  Inclinations  pall 
lead  them  thereto  hereafter,  when  they  are 
come  to  Riper  Tears ,  and  fo  can  judge  more 
rightly  of  the  worth  of  Learning. 

On  thefe  C onfiderati on s, and  with  this  View 
it  was,  that  I  drew  up  this  Aftronomical 
Treatife,  and  gave  it  the  Title  of  the 
Young  Gentleman’s  Aftronomy ;  Such 
Aftronomical  Treatifes  as  were  afore  ex¬ 
tant  among  us  ;  either  treating  only  of  the 
Dobirine  of  the  Sphere  or  Globe,  or  elfe  ta¬ 
iling  in  fever  al  Particulars  of  the  other  Part 
of  Aftronomy,  too  difficult  for,  and  not  ne - 
cejjary  to  be  known  by  Toung  Gentlemen . 

It  only  remains  to  be  obferved,  that  I 
fuppofe  Toung  Gentlemen  to  proceed  regu¬ 
larly  in  their  Studies ,  and  therefore  to 
have  learned  Arithmetick  and  Geometry, 
before  they  enter  upon  Aftronomy  :  as  alfo, 
thatfuch  ‘ Particulars ,  as  were  not  necefjary 
to  my  prefent  Defign,  anci  yet  feemed  too 
material  to  be  quite  omitted ;  I  have  ad¬ 
ded  by  way  of  Annotations,  both  in  this 
Treatife,  and  the  others  of  Chronology 
and  Dialling* 
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The  INTRODUCTION. 

Wr  E  are  informed  by  t. 

Mofes  in  his  Sacred  The  ceie. 

'  Hiftory  of  the  Crea s 
tion,  that  God  made  whatEnds. 
Lights-  in  the  (*)  wide 
Space  of  Heaven ,  to  give  Light  upon  the 
Earth ,  and  to  divide  the  Day  from  the 
Night ,  andto  he  for  Signs  and  for  Seafons7 
and  for  Days  andTears,  Gen,  1. 14.= — x8* 


(g)  So  rhc  Hebrew  Word  Katiang  truly  fignifies* 
It  is  rendered  in  our  EtiglifJ)  Bible  the  Firmament,  ia 
Conformity  to  the  Sepuagmt  Verfion. 
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2.  The  principal  Way,  whereby  the 
Tbeceie-  All-wife  Creator  of  the  World  has 

rendered  the  Celeftial  Lights  fubfer- 
fubfervient  vient  to  the  fore-mentioned  Ends,  is 
t0?JfJe  for  T  certain  cftablifhed  Laws  of  Motion ; 
which  they  according  to  which,  they  either  real - 
were  crea- ly  move  themfelves,  or  at  leaft^m 

dpafyty  t0  US  t0  m0Ve* 

Motion.  What  thefe  Laws  of  Motion  are, 

3.  the  Divine  Wifdom  has  tiot  thought 
we  can  on- fa  to  reveal  unto  us.  Wherefore,  all 

Iroblbie  that  we  can  do,  is  to  make  probable 
Conjettures  Corije&ures  concerning  them.  Such 
tfe 'haws  Conjectures  are  termed  (;f)  Hjfothejes , 
of  their  i.  e.  Suppofitions  ;  becaufe  it  cannot 
Motion*,  be  pofitively  affirmed  of  the  moft  pro- 

JefllreT  bable  Conjecture,  that  the  Celeftial 
are  called  Lights  do  fo  move ;  but  only,  that  it 

'fe*°and  *s  reafonable  to  fup£ofe,  they  move 
wh.  1  rather  than  any  other  Way  ;  and 
v  that  upon  fuch  a  Suppofition,  their 
(\\)  Phenomena  (or  'Appearances )  may 
be  rationally  folved  or  explained. 

^  The  Explanation  of  ,  thefe  Hypo- 

Afirono-  thefes,  and  the  Solution  of  the  Ce¬ 
ra  y,  what . 


ff)  It  is  a  Gree\  Word,  derived  from  the  Verb 
t)70J7 iQvpu  to  fuppofe. 

(||)  It  is  a  Gree\  Word  aIfo3  derived  from  the  Verb 
Qcdva  to  appear. 
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leftial  Phenomena  thereby ,  is  what 
makes  up  the  Science  called  f*)  Afko~ 
nomy  •  which  is  a  Greek  Word  origi¬ 
nally,  and  denotes  in  that  Language 
the  Doctrine  or  Knowledge  of  the 
Laws,  or  of  the  Difir  Hut  ion  and  Situ¬ 
ation  of  the  Stars,  or  Celeftial  Lights, 

There  are  four  more  remarkable  5* 
Hypothefes,  the  (\)  Ptolemaick ,  the 
Cofernican ,  the  Tychonick ,  and  the  Hypothefis 
Semi’tychonick.  Of  thefe  the  Coperni -  why  the 

can  Mu, 


f*)  This  Word  may  be  derived,  as  ro  its  farcer 
Component1,  either  from  vbp.Q-  a  Law,  or  from  po- 
a  Diftribution ,  Seat,  or  Situation . 

(D  The  Ptolemaic £  Hypothefis  is  fo  called  from 
Claudius  Ptolemsius,  a  famous  Mathematician  of  Pelu- 
fium  in  Egypt,  who  lived  in  the  former  Part  of  the 
fecond  Century  after  Chrift,  under  the  Roman  Empe^ 
rours  Adrian  and  Antoninus  Pius.  He  writ  both  of 
Aflronomy  and  Geography  *,  and  by  his  Agronomical 
Writings  was  conveyed  to  fucceeding  Ages,  the  Hypo¬ 
thefis  which  goes  under  his  Name,  and  which  was 
generally,  not  to  fay  univerfally,  received  in  thefe 
Farts  of  the  World  till  the  Days  of  Copernicus .  The 
Order  of  the  Celeftial  Lights  as  to  their  Situation,  ac¬ 
cording  to  this  Hypothefis,  is  represented  Fig.  2.  But 
face  by  the  Help  of  Telefcopcs ,  the  Phjafes  of  Vetm 
and  i Mercury  have  been  difeovered,  this  Hypothefis  is 
rejetted,  as  not  confident  therewith.  I  pafs  by  the 
Epicycles,  and  Several  other  Particulars  juftiy  blame- 
able  in  this  Hypothefis, 

Copernicus ,  who  was  Born  in  147?  at  Thorn ,  a  Town 
of  Poiifh  P raffia,  perceiving  the  federal  Exceptions 
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can  is  now  generally  received  by  the 
more  learned  in  eA/ironomy,  as  the  molt 
probable  Hypothefis :  forafmuch  as  it 
not  only  agrees  with  the  Celeftial 
Phenomena,  but  alfo  explains  the  Mo¬ 
tions 


that  the  Ptolemxic\  Hypothefis  was  juhly  liable  to3  not 
only  revived  the  old  Hypothefis  ot  Philolaw,  (which 
Cardinal  Cufa  had  moved  and  defended  fcmedme  be¬ 
fore  him,J  but  alfo  went  fo  far  as  to  illuftrare  how  the 
Celeh’  al  Phenomena  might  be  very  well  folved  there¬ 
by  j  infomuch  that  this  Hypothefis  began  prefently  af¬ 
ter  to  be  embraced  by  many,  if  not  by  moft,  of  the 
more  Learned  Aflronomers,  and  from  the  principal 
Reviver  of  it,  Copernicus ,  to  be  called  the  Copernican 
Hypothefis.  The  Explication  of  this  rakes  up  great 
Parc  of  this  Treadle.  To  this  belongs  Fig .  r. 

The  Tycboniclz  H'  pothefis  is  fo  called  from  Tych» 
Brahe ,  a  noble  Dane ,  who  lived  in  the  latter  part  of 
the  fiKteenth  Century,  and  is  famous  for  his  Agrono¬ 
mical  Obfervadons  at  'I Jraniburg,  (a  Cable  built  by 
him  in  the  Iflard  Weer.  or  Huena  iu  Denmark  and  by 
him  called  by  this  Name,  as  importing  the  Tower  or 
t  a  file  of  Heaven,)  This  great  Perfon  and  Aftrcno- 
mer,  though  he  approved  of  the  Copernican  Hypothefis 
in  rejefting  the  Epicycles,  and  other  fuperfluous  and 
erroneous  Particulars  of  the  Ptolemaic ^  Hypothefis,  yet 
could  not  reconcile  himfclf  to  the  Motion  of  the  Earth, 
and  the  Suns  handing  ftill,  both  alTerted  by  Coperni- 
etu.  Hereupon  he  fee  himfelf  to  contrive  a  new  Way 
for  folving  the  Celehia!  Phenomena,  whereby  he  might 
avoid  what  was  culpable  in  the  Ptolemaic ^  Hypothefis, 
and  yet  hill  retain  the  Motion  of  the  Sun  round  the 
Earth,  as  round  the  Center  of  the  World.  To  this  his 
Hypothefb  appertains,  Fig.  3, 

The  Semi-tychonicl^  Hypothefis  is  fo  (Tiled,  as  agree¬ 
ing  with  tbe  Tychonic^  excepting  only  in  this,  that 

whereas. 
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tions  whence  the  faid  Phenomena  a- 
irife,  after  the  moft  (I)  fimple  and 
uniform  Manner,  and  confequently 
after  fucli  a  Manner  a$  is  moft  agree¬ 
able  to  the  infinite  Wifdom  of  the 
Creator.  I  proceed  therefore  to  fhcw, 
how  the  Celeftiai  ‘Phxnornpna,  at  leaft 
the  more  remarkable  of  them,  may 
be  folved  according  to  this  Hypothe- 


whereas  the  T)chonic{  makes  the  Earth  to  have  no  Mo¬ 
tion  at  all,  the  Semi-tychonic^  makes  it  to  move  round 
its  own  Axis,  ai\d  fo  agrees  therein  with  the  Copernk 
can.  But  though  the  Txchonic and  Semi  lychonicl^ 
Hypothecs  were  both  defigned  as  Corrections  of  the 
Comnican,  yet  the  Generality  of  the  more  Learned  in 
4. '■flronomy  do  fti]!  prefer  the  Copernican  as  the  moft 
probable,  and  that  for  the  Reafon  above  mentioned 
in  fhort,  and  to  be  more  largely  infifted  on  and  ex¬ 
plained  in  the  Annotations  next  following. 

(||)  Thefe  two  Proportions,  Fruftra  fit  per  plu- 
ra ,  quod  fieri  pot  eft  per  pauciora  $  and  Natura  nihil  agit 
fruflra ,  being  fo  evident  to  Reafon,  as  by  Logicians 
and  Philofophers  to  be  efteemed  Axioms ,  i.  e.  unque- 
ftionable  Truths ;  it  hence  follows,  that  That  Hypo¬ 
thecs  is  to  be  efteemed  moft  agreeable  to  the  Wifdom 
of  God,  the  Author  of  Nature,  which  explains  the 
Motions  whence  the  Celeftiai  Phenomena  arife,  auer 
the  moft  fimple  for  uncompounded )  and  uniform  Man¬ 
ner  5  that  is,  which  adjufts  the  laid  Motions  ro  the 
fewefl  Laws  and  Principles.  Bur  herein  the  Coper  nic  an 
Hypothefis  excdls  all  the  reft,  forafmuch  as  according 
thereto,  all  che  Bodies,  on  vyhofe  Motion  depend  the 
Cel  ftial  Phanomenay  are  rerained  in  their  proper 
Orbits  bv  che  Cagle  Prciniple  of  Gravity,  ar.d  move  in 
che<r  Orbits  according  to  one  genera!  Rule,  or  Law  of 
Motion.  Of  which  Tee  more  in  Chap .  4 . 

. Bj  fis. 


6  c The  Introdu&ioru 

fis.  And  in  order  hereunto  it  will  be 
requifite  to  begin  with  laying  before 
the  Reader  the  Copermcan  (*)  Syftem, 
i.  e.  in  what  Order  the  feveral  Bo- 
dies,  whereon  depend  the  Celeftial 
Phanotnena. ,  are  placed  with  Refpeft 
one  to  the  other,  according  to  this 
Hypothefis. 

i 


(*)  The  Word  Syflem  is  borrowed  from  the  Gree £ 
Tongue,  wherein  it’  denotes  that  Frame  or  Model 
which  arifes  from  placing  feveral  Things  together ,  it 
being  a  Derivative  of  the  Verb  oirvimpu  to  put  or 
place  together  • 


/ 


C  H  A  P. 


C  7) 


C  H  A  P.  I. 

Of  the  Copernican  Syftem  m  ge¬ 
neral. 

TH  E  Copernican  Syftem  is  repre-  Im 

fented,  Fig .  i.  where  the  Sun  the  puce 
is  placed  in  the  Center,  and  fuppofed0/ the  Sua» 
never  to  move  out  of  it,  but  only  to 
move  therein  round  its  own  (*)  Axis, 
from  Weft  to  Eaft,  in  the  Space  of  a- 
bout  25  Days.  This  Motion  of  the  Sun 
round  its  Axis  is  inferred  from  the 
Obfervations  made  of  the  Spots  of  the 
Sun. 

Round  the  Sun,  as  the  Center  of  r,  2* 
their  Orbits y  move  fix  Spherical  Bo-  0j 
dies  in  this  Order  and  Time,  viz.  ry>  Venus, 
Mercury  next  to  the  Sun,  in  about 
thr  ee  Months  ;  Venus  next  to  Mercury ,  piter,  and 
in  about  feven  Months  and  an  Half;s*Cu™  >. 
after  that  the  Earth  in  a  Year  ;  then  Periodical 
Mars  in  about  two  Years;  then  Jupi- rimes, 
ter  in  twelve  Years;  and  outermofi 


V)  tec  Ch  ip.  5.  ScB.  and  the  Note  there. 
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of  all  Saturn  in  about  thirty  Years. 
Thefe  are  refpeCtively  denoted,  Fig. 
i.  by  their  proper  Characters. 

3  As  the  fore-mentioned  fix  Bodies 
of  the  move  round  the  Sun,  fo  round  three 

^Sate!^°f  t^iem  move  other  Bodies;  viz . 
I i ces  of  round  the  Earth  moves  the  Moon  in 
Jupiter  about  27  Days,  8  Hours ;  round  Ju- 

cuxnfa"  P*er  move  four,  and  round  Saturn* 
move  five  Bodies,  called  refpeCtively 
the  )  Satellites  of  Jupiter  and  Saturn , 
Of  the  Satellites  of  Jupiter ,  the  inner- 
moft  moves  round  Jupiter  in  i  Day, 
1 8  Hours ;  the  fecond  in  5  Days, 
and  a  little  more  than  Half  a  Day; 
the  third  in  7  Days,  4  Hours;  the 
fourth  and  outmoft  in  fixteen  Days,  1 8 
Hours.  Of  the  Satellites  of  Saturn , 
the  inmoft  moves  round  Saturn  in  1 
Day,  2 1  Hours ;  the  fecond  in  2 
Days,  18  Hours;  the  third  in  4  Days, 
and  a  little  more  than  half  a  Day ; 
the  fourth  in  almoft  16  Days;  and 
the  fifth  in  79  Days,  8  Hours.  '  ;i 


(f)  They  are  fo  called,  as  attending  Jupiter  and 
Saturn,  as  a  Prince  is  attended  by  his  Satellites  or 
Litc-gua  d.  •  - . - 


All 


Syftem  in  general  p 

All  the  Bodies  afore-mentioned,  ex-  4 
cept  the  Sun,  are  called  (||)  Planets Ranees, 
(which  Word  in  the  Greek  Language 
denotes  Wanderers)  forafmuch  as  ne- why  diftin* 
ver  keeping  for  any  Time  the  fame^^"1' 
Diftance  or  Situation  one  to  the  other, and'™** 
they  may  be  faid  to  be  always  Strag-  condary. 
gling  or  Wandring  from  one  another, 

And  becaufe  the  Moon  and  the  Satel¬ 
lites  of  Jupiter  and  Saturn  are  Planets 
of  Planets,  hence  they  are  diftinguifh- 
ed  by  the  Name  of  fecondary  Planets , 
and  the  other  fix  Planets  agreeably 
thereto  are  diftinguifhed  by  the  Name 
of  primary  Planets . 

The  Diftance  of  the  primary  Pla-  ^ 
nets  from  the  Sun,  is  much  the  fame  The  Di¬ 
as  is  exprefled,  Pig .  1.  For  dividing  ft,ance.°/ 
the  Diftance  of  the  Earth  from  the  mary 
Sun  into  ten  Parts,  the  Diftance  of  nets  from 
Mercury  from  the  Sun  is  almoft  four^Sun* 
fuch  Parts,  of  Venus  feven,  of  Mars 
fifteen,  of  Jupiter  fifty-two,  and  of 
Saturn  ninety-five. 


(||)  Whereas  the  Planets  are  commonly  reckoned 
feven,  this  is  according  to  the  Ptolemaic l>  Syftem, 
Fig-  2, 


And 


ID 

6, 

the  Di¬ 
flan  ce  of 
the  fecon- 
dary  Pla¬ 
nets  from 
their  Pri¬ 
mary. 


7* 

TheUon • 
m>of  all 
the  pla¬ 
nets  h  re¬ 
gulated 
after  an 
uniform 
^Maimer. 
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And  as  to  the  Didance  of  the  fe- 
condary  Planets  from  their  primary 
refpeftively,  it  is  efteemed  to  be  fuch 
as  this ;  viz.  the  Didance  of  the 
Moon  from  the  Earth  to  be  about  60 
Semi-diameters  of  the  Earth.  The 
inmoft  Safeties  of  Jupiter  is  efteemed 
to  be  diftant  54  Semi  diameters  of 
Jupiter  from  the  Center  of  Jupiter ; 
the  fecond  Safeties  is  efteemed  to  be 
diftant  9  of  the  fame  Semi-diameters  ; 
the  third  144  fuch  Semi-diameters  ; 
and  the  fourth  254-  Semi-diameters. 
In  like  manner  the  Diftance  of  the 
inmoft  Safeties  of  Saturn  from  the 
Center  of  Saturn  is  reckoned  to  he 
4t  Semi-diameters  of  Saturn ;  the 
diftance  of  the  fecond  to  be  54  fuch 
Semi-diameters  ;  of  the  third,  8  Semi- 
diameters  ;  of  the  fourth,  18  ;  of  the 
fitfth,  54  Semi-diameters  of  Saturn . 

The  Reafon  of  taking  fuch  particu¬ 
lar  Notice  of  the  Diftance  of  the  pri¬ 
mary  Planets  from  the  Sun,  and  of 
the  fecondary  Planets  from  their  re- 
fpective  Primary,  is  this,  viz.  becaufe 
thefe  feveral  Diftances  (as  well  as  the 
feveral  Times,  wherein  the  Planets, 
whether  Primary  or  Secondary,  move 
round  their  respective  Orbits,  ard 

which 
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which  are  therefore  ftiled  their  Verio - 
died  Times)  are  requifite  to  be  known, 
for  the  apprehending  the  Excellency 
of  the  Copernican  Syftem  ;  according 
to  which  the  Motion  of  all  the  Pla¬ 
nets,  both  Primary  and  Secondary, 
are  regulated  by  one  general  Law, 
which  is  this : 

The  Squares  of  the  "Periodical  Times 


of  theXLJ X  Planets  are  one  to 
J  L Secondary  f 

another y  as  the  Cubes  of  their  Difiances 
from  thek  $an' 

*  X  Center  of  the  Primary. 

Thus  for  Inftance  as  to  the  primary 
Planets,  the  Period  of  Saturn  is  (ro- The  fame 
tunde)  30  Years,  of  Jupiter  12;  the exempiif5- 
Squares  of  which  Numbers  are  900^^^ 
and  144.  The  Diftance  of  Saturn  ry  Planets. 
from  the  Sun  is  found  by  Obfervation 
to  be  to  the  Diftance  of  Jupiter  from 
the  Sun  as  about  (*)  9  to  5,  the  Cubes 
of  which  are  729  and  125.  But  the 
Squares  900  and  144  are  very  nearly 
in  the  fame  Ratio ,  as  the  Cubes  729 
and  125.  'And  the  Ratio  in  this  and 


(*)  Namely  the  Diftance  of  Saturn  (as  is  above  ob- 
ferved)  from  the  Sun  is  9$,  and  of  Jupiter  52,  both 
Diftances  being  mealured  by  the  fame  Meafure. 

„  .  .  the 
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the  following  Inftances  would  be 
found  more  exaft,  were  the  Periods 
and  Diftances  more  exactly  exprefled 
by  Numbers.  In  like  manner  the  Pe¬ 
riod  of  the  Earth  is  a  little  more  than 
four  Times  greater  than  the  Period 
of  Mercury  \  and  fo  the  Squares  of 
the  Numbers  expreffing  thofe  Periods 
will  be  almoft  as  17  and  1.  And  the 
Distance  of  the  Earth  from  the  Sun 
being  divided  into  teh  Parts,  the  Di- 
ftance  of  Mercury  from  the  Sun  is 
found  by  Obfervations  to  be  (little 
lefs  than  4  fuch  Parts,  viz.)  3  fuch 
whole  Parts,  and  9  Tenths  of  ano¬ 
ther,  the  Cubes  of  which  Numbers 
(viz.  10  and  24.-)  are  1000  and  59. 
But  it  is  lObvious,  that  17  is  to  1, 
much  as  1000  to  59.  And  fo  of  the 
other  primary  Planets. 

As  tor  the  fecondary  Planets ,  the 
Periodical  Times  of  the  Satellites  of 
as  to  the  Jupiter  are  (as  is  above  obferved)  re- 
S'1  fpe&ively  as  i  7  r,  and  i6|, 

and  their  Dutances  are  as  5  9, 14-I, 

and  25.  But  the  Square  of  die  Perio¬ 
dical  Time  of  the  innermoft  Sat  tiles, 
namely  3,  is  to  13  the  Square  of  the 
Periodical  Time  of  the  fecond  Safeties , 
as  170  the  Cube  of  the  Diftance  of 

the 
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the  innermoft  from  the  Center  of  Ju¬ 
piter,  to  7  36  the  Cube  of  the  Distance 
of  the  fecond  from  the  fame  Center. 
Like-wife  3  is  to  51  the  Square  of  the 
Periodical  Time  of  the  third  Satelles , 
as  170  to  2890  the  Cube  of  the  Di- 
ftance  of  the  third  from  the  Center  of 
Juf  ittr .  And  again  3  is  to  280  the 
Square  of  the  Periodical  Time  of  the 
fourth  and  outermoft  Satelles,  as  170 
to  15800  the  Cube  of  the  Diliance  of 
the  laid  outermoft  Satelles  from  the 
Center  of*  Jupiter.  And  the  fame 
holds  good  as  to  the  Satellites  of  Sa¬ 
turn.  But  as  to  the  Moon,  it  is  not 
applicable  to  her,  forafmuch  as  {he  is 
the  only  fecondary  Planet,  that  moves 
about  the  Earth. 

From  what  has  been  faid,  evident¬ 
ly  appears,  that  the  Periodical  Moti-  p/ 
ons  of  the  Planets  are  performed  uni  -  retained  u 
formly  ,  or  are  regulated  by  one 
neral  Law.  And  from  hence  it  is  de-  Gravity? 
monftrated  (f)  by  the  Learned,  that 
the  Planets  are  likewife  retained  in 

their 


10. 
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(f)  See  Or.  Gregory  flare  SavHia*  ProfefTor  at  Cx» 
ford.)  his  AJhon .  Phyi  and  Gecmy  Elem .  lib .  i.  pop, 
27*  *8,  29'  an(i  Sett*  and  7.  ]  fhall  only  oblerve 

here,, 
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their  proper  Orbits  after  ~  an  uniform 
Manner,  by  one  Sort  of  Force  which 
makes  them  tend  to  the  Center  of 
their  refpective  Orbits ,  and  is  thence 
called  the  Centripetal  Force ,  or  in  one 
Word  Gravity .  And  this  is  another 
Particular,  wherein  appears  the  Excel¬ 
lency  of  the  Copernican  Syftem  above 
any  other ;  forafmuch  as  this  Syftem 
may  be  preferved  by  Gravity  alone, 
uniformly  propagated  througn  the  U- 
niverfe ,  whereas  (j|)  all  the  other 
Syftems  require  fome  (one  or  more) 
other  Force ,  befides  that  of  Gravi¬ 
ty- 

All  the  Planets,  Primary  and  Se- 
AUthe  condary,  are  Opacous  Bodies,  i.  e . 
Planets  re-  fuch  as  have  no  Light  of  their  own, 
Ughtfrm  but  receive  all  their  Light  from  the 
the  Sun .  Sun  ;  and  fo  for  this,  as  well  as  other 
Reafons,  are  accounted  as  fo  many 
Dependants  of  the  Sun.  Whence  the 


here,  that  any  Body,  when  moved,  will  move  uni¬ 
formly  in  a  ftraighc  Line,  if  not  hindered.  And  a- 
greeably  any  Planet  would  fly  out  of  its  Orbit  into  a 
right  Line,  which  is  a  Tangent  to  its  Orbit y  was  it  not 
hindered  or  pulied  back  and  retained  in  its  Orbit  by 
lome  Centripetal  Force,  i.  e.  by  Gravity. 

<|| >  See  Greg,  Aft r on.  Phyft  and  Geom*  Elem.  pag. 

Ill,  1 12. 
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Sun  with  thefe  its  Dependants  make 
up  what  is  called  the  Solar  Syftem, 
defcribed,  Fig.  i. 

As  for  the  other  Celeftial  Lights,  1%m 
called  the  Fixed  Stars ,  they  are  inde- 
pendent  of  the  Sun,  as  in  other  Re- Scars, 
fpedts,  fo  in  refpeft  of  Light;  foraf- 
much  as  they  receive  not  their  Light 
from  the  Sun,  but  fhine  with  their 
own  Native  Light.  Hence  they  are 
efteemed  to  be,  not  only  without  this 
our  Solar  Syftem,  but  as  fo  many 
Suns  themfelves,  each  being  placed 
in  the  Center  of  fome  fuch  Syftem,  as 
this  our  Solar  Syftem,  and  there  fo 
fixed ,  as  to  have  no  Motion,  but 
round  their  own  g Axis.  They  are 

fuppofed  to  be  vaftly.  diftant  from 
this  our  Solar  Syftem  ;  which  is  the 
Reafon  that  their  Diftance  is  taken 
no  Notice  of  in  the  Defcription  of  the 
Cofernican  Syftem,  Fig.  i. 

Befides  the  Celeftial  Lights  already  ij. 
mentioned  ,  there  appear  fometimes  °fc ome£S« 
Comets  ;  which  is  originally  a  Greek 
Word,  denoting  in  that  Language  as 
much  as  Hairy.  Thefe  Lights  are 
called  by  the  Greeks ,  Hairy  Stars ,  be- 
caule  they  fancied  the  Streams  of 
Light,  which  attend  fuch  Stars,  to 

refembk 
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refemtxb  Hair.  It  is  found  by  Obfer- 
vatiohs,  that  thefe  Comets  do  (*)pafs 
through  the  Planetary  Orbs  of  this 
our  Solar  Syftem  ;  but  whether  they 
depend  only  on  the  Sun,  and  fo  be¬ 
long  only  to  this  our  Solar  Syftem, 
or  whether  they  move  in  Circular  or 
fuch  like  Lines,  or  whether  they  are 
jfb  much  as  durable  Bodies,  is  not  yet 
difcovered.  For  which  Reafons,  there 
is  no  Notice  taken  of  them,  Fig.  i. 

14.  Before  we  conclude  this  Chapter 
orbits  concerning  the  Copernican  Syftem  in 
°le\hseff  general,  it  feems  proper  to  obferve, 
Elliptical,  that  although  the  Orbits  wherein  the 
Planets  move,  are  defcribed,  Fig.  x. 
as  fo  many  Circles,  and  may  be  well 
enough  conceived  as  fuch  in  many 
Refpefts  ;  yet  more  ftriftly  fpeaking, 
they  are  not  exaftly  Circular,  but  El¬ 
liptical. 

j-  Further  it  feems  not  improper  to 
o/^zo-obferve  alfo  here,  that  the  fixed  Stars 
diack  w  being  the  moft  remote  of  all  the  Ce- 
Echptick.  je^jaj  Lights^  and  appearing  to  us  as 

placed  in  one  Concave  Sphere  ;  hence 
it  is  ufual  to  denote  the  ‘ Place  of  any 


(*)  Hence  the  Line  Comet  defcribes  by  its  Motion, 
is  called  its  Trajettory. 

of 
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of  the  intermediate  Celeftial  Lights, 
by  afligning  what  Part  of  the  Sphere 
of  the  fixed  Stars  they  appear  to  us 
to  be  in,  or  more  properly  under . 
And  accordingly  it  is  ufual  to  diflin- 
guifh  that  Tra£t  of  the  Sphere  of  the 
fixed  Stars,  under  which  all  the  Pla¬ 
nets  do  move,  by  the  Afterifms  of 
Constellations  that  lie  in  that  Traci; 
which  being  fancied  to  reprefent  fe^ 
veral  Things ,  are  therefore  called 
Signs ;  and  becaufe  the  Things  repre- 
fented  by  them  are  moft  of  them  (f) 
Zj)dia ,  or  Animals,  hence  all  this 
Traft  is  ftiled  the  Z^odiack.  Now  the 
Orbit ,  wherein  the  Earth  performs 
its  Annual  Period  (and  which  the  Sun 
feems  to  move  round  every  Year) 
runs  under  the  very  Middle  of  the 
Zjjdiack  ;  whence  this  middle  Part  of 
the  Zydiack  is  of  fpecial  Note  in  eT- 
ftronomy ,  and  is  therefore  diftinguifh- 
ed  by  a  peculiar  Name,  being  called 
the  (ID  Eclipick.  It,  as  well  as  the 
whole  Zjtdiack ,  is  divided  into  twelve 


(f)  It  is  a  GreeJ^Wo rd  fignifying  Animals  or  LU 
kj’wg  Creatures. 

(||)  The  Reafon  of  this  Name.  See  Chap.  $,  Seft, 

5  I» 

C  Parts, 
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Parts,  diftinguifhed  by  the  Name  of 
the  Conftellation  or  Sign,  to  which 
each  Part  was  formerly  affigned.  The 
(*)  Names  of  the  faid  Signs,  together 
with  the  Characters  whereby  they  are 
denoted  in  Ihort,  are  as  follows,  viz. 

v  «  or  ©  si  n 

Aries,  Taurus ,  Gemini,  Cancer 3  Leo,  Virgo , 

r?l  $  yp  zz  x 
Libra,  Scorpio,  Sagittarius,  Capricornus ,  Aquarius,  Pifces # 

I(5.  Laftly ,  It  feems  proper  here  to  ob- 

of  the  ferve,  that  the  Planets  do  not  move 

*n  Orbit^  which  exactly  run  one  over 
nets.  *'  the  other,  or  are  all  contained  in  the 
fame  Plane  ;  but  their  Orhits  do  all 
crols  one  another  according  to  feveral 
Degrees  of  Inclination,  or  which  is 
the  fame,  the  Planes  of  their  Orhits 
are  varioully  inclined  one  to  the  o- 
ther.  Now  the  Earth  being  that  Plane¬ 
tary  Body  we  live  on,  hence  the  Plane 
of  the  Orbit  of  the  Earth  is  taken  by 
Aftronomers  for  the  Standard ;  and 
the  Inclination  of  the  Planes  of  the 


(* )  The  Names  of  the  Signs  are  fomeivhat  different- 
ly  expretled  in  chefe  two  memorial  Verfes, 

Signa ,  Aries,  Taurus,  Gemini,  Cancer ,  Leo,  Virgo , 
Xibraq Scorpios,  Arcitenens ,  Caper ,  Amphora,  Pifces. 

Orbits 
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Orbits  of  the  other  Planets  is  reckon¬ 
ed  greater  or  lefs,  as  the  faid  Planes 
incline  more  or  lefs  in  refped  to  the 
Plane  of  the  Earth’s  Orbit ,  or  (f) 
(which  comes  to  the  fame)  to  the 
Plane  of  the  Ecliptick .  The  two 
Points,  wherein  the  Orbit  of  any  Pla¬ 
net  croffes  the  Ecliftick ,  are  called  the 
Nodes  of  that  Planet.  And  thus  much 
for  the  Syftem  of  the  World  in  gene¬ 
ral,  and  fuch  Particulars  as  relate  to 
it  in  general. 


(f)  For  the  Ecliptic £  is  that  Part  of  the  Sphere  of 
the  fixed  Stars,  which  the  Plane  of  the  Earth’s  Orbit 
produced  thereto  touches.  So  that  the  Ecliptic £  fa 
no  other  than  the  Extremity  of  the  Plane  of  the  Earth’s 
Orbit* 
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CHAP.  II.  ' 

Of  the  Diurnal  Phenomena  com¬ 
mon  to  the  Celejiial  Lights. 


HAving  in  the  foregoing  Chapter 
explained,  fo  far  forth  as  is  fuf- 


i. 

The  Diur- 
Hoaf  Phe¬ 
nomena  ficient  to  the  Defign  of  this  Treatife, 

mnlTfhe*^  Cogernican  Syftem  in  general,  I 
ceie/tiai '  now  proceed  to  explain  agreeably 
Ll&h  s  in  thereunto  the  Phenomena  of  the  Cele- 
*eneral  ftial  Lights.  I  fhall  begin  with  ex¬ 
plaining  the  Diurnal  Phenomena  com¬ 
mon  to  them  in  general,  viz.  their 
Riling,  Setting,  &c. 

Now  thefe  Diurnal  Phenomena  of 
the  Celeftial  Lights  may  be  folved  by 
the  Diurnal  Revolution  of  the  Earth, 
i.  e.  by  one  Angle  Revolution  of  the 
Earth  round  its  own  oAxis  in  24 
m  of  the  Hours.  This  is  illuftrated  Fig.  4, 
tb'  where  the  Circle  P  R  T  H  denotes 
the  Earth  ;  C  the  Center  of  the  Earth, 
thro’  which  it  is  to  be  conceiv’d  to  pafs 
perpendicularly  its  Jxk7  round  which  it 
makes  its  Diurnal  Revolution.  P  denotes 
any  Place  on  the  Earth ;  the  Line  EW, 

that 
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They  are 
to  be  fol 
ved  by  the 
Diurnal 
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that  Circle  which  bounds  the  Sight  in 
the  laid  Place,  and  is  by  A/ironomers 
called  the  (*)  Horizon  ;  E  theEaft 
Point  of  the  faid  Horizon ,  W  the 
Weft  :  the  Circle  a  b  c  d  e  f  denotes 
the  Circumference  of  the  Heavens ; 
the  Circle  S  the  Sun  in  the  Heavens  ; 
the  Semicircle  P  R  T,  the  enlightened 
Hemifphere  of  the  Earth,  or  that  Half 
of  it  which  is  oppofite  to  the  Sun  ; 
the  Semicircle  P  H  T,  the  darkened 
Hemifphere  of  the  Earth.  Now  the 
Earth  being  fuppofed  in  this  Situati¬ 
on,  and  alfo  to  move  round  its  oAxls 
towards  the  Sun ;  it  is  evident,  that 
the  Place  P  of  the  Earth  will  juft  be¬ 
gin  to  be  enlightened  by  the  Sun,  and 
lo  the  Sun  will  appear  there  to  be  juft 
Rifing,  or  afcending  the  Horizon  at  E 
the  Eaft  Point  of  it.  The  Earth  be¬ 
ing  moved  round  its  own  Axis,  fo  as 
that  the  Place  P  of  the  Earth,  which 
afore  was  under  the  Point  a  in  the 
Heavens,  now  is  under  the  Point  b  ; 
it  is  evident,  that  the  Horizon  of  the 
faid  Place  P,  will  be  now  fo  fituated, 
as  that  the  Sun  will  appear  to  a  Spe- 


(*)  It  is  a  Greek  Word,  denoting  in  char  Tongue 
Ibmewhac  that  bounds* 

C  i  ctator 
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ftator  at  P,  as  afcended  confiderably 
above  E  the  Eaft  End  of  the  Horizon . 
And  while,  by  the  Revolution  of  the 
Earth  round  its  Axis ,  the  Place  P 
paffes  from  under  the  Point  b  in  the 
Heavens  to  the  Point  c,  the  Horizon 
,  of  the  Place  P  will  continually  fink 
lower  and  lower  in  Refpedb  of  the 
Sun,  and  fo  the  Sun  will  appear  to 
afcend  higher  and  higher,  till  P  is 
come  under  c,  where  the  Sun  will  ap¬ 
pear  in  its  greateft  Height  above  the 
Horizon  for  that  Day ;  and  fo  it  will 
be  Noon  or  Mid-Day ;  at  the  Place  P. 
For  the  Earth  moving  on,  as  the 
Place  P  paffes  from  under  c  to  d,  the 
Weft  Point  of  its  Horizon  will  afcend 
higher  and  higher,  and  fo  the  Sun 
will  appear  more  and  more  to  de- 
fcend,  as  is  reprefented  by  the  Hort¬ 
on  at  the  Point  of  the  Earth  under 
d.  The  Place  P  being  carried  by  the 
Diurnal  Revolution  of  the  Earth  from 
under  d  to  under  ey  the  Sun  will  then 
appear  juft  on  W  the  Weft  Point  of 
the  Horizon ,  and  fo  will  appear  to  be 
juft  Setting,  The  Place  P  being  come 
under/,  it  wiJl  be  then  Mid-night 
there.  Laftly ,  the  Place  P  being  come 
round  again  under  a ,  it  will  be  there 

Sun- 
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Sun-rifmg  again.  And  thus  it  has 
been  fhewn,  that  the  fame  Diurnal 
Phenomena  of  the  Sun  will  come  to 
pafs,  if  the  Sun  ftands  ftill,  and  the 
Earth  move  round  its  own  Axis  from 
Weft  to  Eaft,  or  from  under  a,  to 
under  b ,  c,  d,  Sec.  in  the  Heavens ; 
as  are  commonly  efteemed  to  come  to 
pafs  by  the  Earth’s  ftanding  ftill,  and 
the  Sun’s  moving  round  it  from  Eaft 
to  Weft,  or  from  c  to  b ,  a ,  f  Sec. 

And  that  the  fame  holds-  good  as  to 
any  other  Celeftial  Light,  and  the 
Earth,  is  obvious  to  {hew  from  tig. 

4,  the  Circle  reprefenting  the  Sun  be¬ 
ing  taken  to  denote  any  other  Cele¬ 
ftial  Light. 

But  now  it  being  juftly  received  3. 
by  Philofophers  as  an  unqueftiona -TheProba- 
ble  Truth,  that  Nature  works  after  thi Q0*crm 
the  tnoft  fimple  and  compendious  Man-  mean  6> 
ner ;  it  thence  follows,  that  theSolu*-^^ 
tion  of  the  Diurnal  Phenomena  by  biifierf. 
the  Revolution  of  the  Earth  alone 
round  its  own  eAxis ,'  is  much  more 
agreeable  to  Nature,  than  the  Soluti¬ 
on  of  the  faid  Phenomena  by  the  Re¬ 
volution  of  all  the  feveral  Celejlial 
Lights  round  the  Earth. 

C  4  It 
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It  remains  only  to  obferve,  that 
whereas  by  the  'Diurnal  Revolution  of 
the  Earth,  all  the  feveral  Celeftial 
Lights  feem  to  move  in  the  Hea¬ 
vens  from  Eaft  to  Weft,  hence  this 
feeming  Diurnal  Motion  of  the  Ce¬ 
leftial  Lights  is  called  their  (f)  com¬ 
mon  Motion,  as  being  common  to 
all  of  them.  Befides  which  all  the 
Celeftial  Lights,  but  the  Sun,  have  a 
proper  Motion  5  from  which  arife  their 
proper  Phenomena*  As  for  the  pro¬ 
per  Phenomena  of  the  Sun,  they  like- 
wife  feem  to  arife  from  the  proper 
Motion  of  the  Sun,  but  are  really  pro¬ 
duced  by  another  Motion  which  the 
Earth  has,  and  whereby  it  moves 
round  the  Sun  once  every  Year , 
whence  it  is  called  the  e Annual  Motion 


(f)  The  Diurnal  Motion  is  alfo  called  Motus  Pri- 
mut,  either  becaufe  it  is  ulually  firfl  treated  of,  or 
elfe  becaufe  it  is  fuppofed  according  to  the  Vulgar 
pr  Ptolemaici’Syilem  robe  caufed  by  the  Primum  Mo¬ 
bile,  which  according  to  the  faid  Syftem  is  a  Sphere 
above  the  fixed  Stars,  carrying  all  the  Celeftial  Lights 
along  with  it  irom  Eaft  to  Weft.  Whence  the 
Laid  °  Diurnal  Motion  is  aifo  called  fometimes  Mot  us 
Raptus  In  like  manner  the  proper  Motion  is  other*- 
wife  Ailed  Mot  us  Secundns,  in  Contradiftinftion  to 
the  Diurnal  Motion  called  Motrn  Primus* 


of  the  Earth.  Having  therefore  ex¬ 
plained  in  this  Chapter  the  Diurnal 
and  common  Phenomena  of  the  Cele- 
ftial  Lights,  I  proceed  to  explain  their 
proper  Phenomena. 


CHAP- 


(  1« ) 


CHAP.  III. 

Of  the  Phenomena  ( commonly 
afcrihed  to  the  feeming  Annual 
Motion  of  the  Sun,  hut  rather) 
depending  on  the  real  Annual 
Motion  of  the  Earth. 
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Eing  to  explain  in  the  next  Place 
the  'Phenomena  frofer  to  the  fe- 
veral  Celeftial  Lights,  I  begin  with 
the  proper  Phenomena  of  the  Sun  ; 
forafmuch  as  the  Sun  is  the  principal 
Light  of  that  Syftem  of  the  World, 
wherein  we  are  placed. 

Now  thefe  Phenomena  of  the  Suny 
which  are  vulgarly  afcribed  to  the 
feeming  Annual  Motion  of  the  Sun, 
may  be  folved  by  the  Annual  Motion 
of  the  Earth .  In  order  whereunto  it 
is  fir  ft  to  be  fhewn,  that  the  c -Annual 
Motion  of  the  Earth  will  caufe  the 
Sun  to  appear  to  us,  as  it  it  had  fuch 
an  Annual  Motion,  though  it  really 
has  no  fuch  Motion.  And  this  is  il~ 
luftrated  Fig.  5,  where  the  Sun  is  in 

the 
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the  Center ;  the  Circle  next  round  it 
denotes  the  Orbit  of  the  Earth,  or 
that  Circular  Line  which  the  Center 
of  the  Earth  defcribes  by  its  Annual 
Motion  ;  the  outermoft  Circle  denotes 
the  Ecliptick ,  diftinguifbed  into  its 
12  Parts  or  Signs.  Now  fuppofing 
the  Earth  to  be  at  A,  the  Sun  will 
appear  to  us  to  be  at^  ;  and  fuppo¬ 
fing  the  Earth  to  move  from  A  to  B, 
and  fo  to  C,  the  Sun  will  thereby  ap¬ 
pear  to  us  to  move  from  &  to  m ,  and 
thence  to  t  .  And  in  like  manner, 
by  the  Earth’s  Motion  along  the  Reft 
of  its  own  Orbit  till  it  comes  to  A 
again,  the  Sun  will  feem  to  us  to 
move  along  the  Reft  of  the  Ecliptick 
till  it  comes  to  &  again.  ’Tis  evident 
then,  that,  fuppofing  the  Earth  to 
move  as  has  been  here  defcribed,  the 
Sun,  though  it  really  ftands  ftill,  will 
feem  to  have  the  fame  Annual  Moti¬ 
on  along  the  Ecliptick ,  as  it  would 
have,  if  it  really  moved  fo,  and  the 
Earth  ftood  ftill. 

Only  ’tis  remarkable, that  whereas  we 
commonly  fay,  the  Sun  is  in  ^  or  Libra,  vationL 
when  it  is  between  us  and  Libra ,  (and'0^^- 
fo  of  any  other  Sign,)  if  we  would 
fpeak  properly,  and  agreeably  to  th&bat  chc 

natural 
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fuch 'or”  natura^  Caufe  of  this  (and  fuch  likej 
fuch  a  Phenomenon ,  we  fhould  fay,  that  the 
$>gn*  Earth  is  then  in  r  or  Aries;  forafmuch 
as  the  Earth  in  its  real  Motion  is  always 
in  the  Point  of  the  Ec  Uptick  oppofite 
to  that,  wherein  the  Sun  appears  to 
be. 


4 
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Having  (hewn  that  the  Annual  Mo¬ 
tion  of  the  Earth  along  the  Ecliptick 
will  make  the  Sun  appear  to  us,  as  if 
it  had  fuch  an  Annual  Motion ;  I 
proceed  now  to  fhew,  how  the  Varie¬ 
ty  of  Days  and  Nights  as  to  their 
Length,  and  the  various  Seafons  of 
the  Year,  (all  commonly  afcribed  to 
the  feeming  Annual  Motion  of  the 
Sun  A  may  be  folved  by  the  Annual 
Motion  of  the  Earth .  And  this  is 
illuftrated  Fig .  6  ;  for  the  clearer  Un- 
derftanding  whereof  there  are  to  be 
premifed  the  following  Particulars. 

As  the  (*)  eAxis  of  the  Earth  ( and 
fo  of  the  Snny  or  any  other  Celelfial 
Body )  is  the  very  Mid-line  of  it, 
which  confequently  paffes  through  its 
Center,  and  is  reprefented,  Fig.  6f 


\ 

(*)  The  right  Line,  round  which  Bodies  or  Circles 
are  conceived  to  move,  are  fo  called  in  Allufion  to  the 
/txh  or  Axle-tree  of  $  Chariot  or  Cart  wheel. 

(where 
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(where  the  Circle  AQJ3E  reprefentsPoIarCir: 
the  Earth, )  by  the  right  Line  A  B  ;  fo 
the  two  Ends  of  any  Axis  are  called  Point?, 
its  Polesj  and  confequently  the  twOp0,/*lcia* 
Ends  of  the  Axis  of  the  Earth  are  $^nCs® 
called  the  Poles  of  the  Earth ;  which 
always  pointing  one  Northwards,  the 
other  Southwards,  hence  the  former 
is  called  the  North  Pole,  and  is  deno- 
ted,  Fig.  6,  by  B ;  the  latter  is  called 
the  South  Pole,  and  is  denoted  by  A. 
Between  thefe  Poles  each  Point  of  the 
Earth  by  its  Diurnal  Revolution  does 
defcribe  a  Circle ;  of  which  that, 
which  is  in  the  very  Middle  between 
the  Poles,  and  is  the  greatest,  is  cal¬ 
led  the  Equinoctial  or  Equator ,  (deno¬ 
ted  Fig.  6.  by  EQ^,h  becaufe  when 
the  Sun  is  in  the  Plane  of  this  Eqm - 
noAial  Circle,  it  is  equal  Day  and 
Night  all  over  the  World.  And  did 
this  Circle  exactly  anfwer  to,  or  run 
along  under  the  Ecliftick ,  there  would 
be  equal  Day  and  Night  throughout 
the  Year  all  over  the  World.  But 
the  Equator  eroding  the  Eclipticky 
hence  it  is  equal  Day  and  Night  only 
twice  in  the  Year,  namely,  when  the 
Sun  appears  in  one  of  thofe  two  » 
Points  of  the  Ecliftick ,  where  the 

Equator 
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Equator  crolTes  it,  viz.  in  the  firft 
Degree  of  Aries ,  and  the  firft  of  Li¬ 
bra;  which  are  therefore  called  the 
two  Equinoctial  Points ;  and  the  Times 
of  the  Year  anfwering  thereto,  the 
two  Equinox's ,  one  the  Vernal ,  the 
other  the  Autumnal.  Among  t  he  o- 
ther  Circles,  which  the  feveral  Points 
of  the  Earth  by  its  Diurnal  Revolution 
delcribe  between  the  two  Poles  of 
the  Earth,  and  which  are  all  parallel 
to  the  Equator ,  there  are  four  more 
remarkable,  the  two  Tropicks,  and 
the  two  Polar  Circles.  The  two  Tro¬ 
picks  are  thofe  Circles  on  the  Earth, 
which  the  Sun  feems  to  go  direftly 
over,  when  it  is  at  its  greateft  Decli¬ 
nation  or  Diftance  from  the  Equa¬ 
tor ,  either  Northward  or  Southward. 
Whence  one  is  called  the  Northern 
Tropick ,  the  other  the  Southern.  And 
beeaufe  when  the  Sun  appears  to 
move  vertically  over  the  Northern 
Tropick,  he  appears  alfo  to  be  in  the 
Beginning  of  Cancer ,  hence  the  faid 
Tropick  is  frequently  ftiled  the  Tropick 
of  Cancer ;  and  for  the  like  Reafon 
the  Southern  is  otherwife  ftiled  the 
Tropick  of  Capricorn.  The  Reafon 
why  both  thefe  Circles  are  called  Tro- 

picks, 


of  the  Sun . 

picks,  is  becaufe  the  Sun  appearing 
then  at  his  greateft  refpe&ive  (Nor¬ 
thern  or  Southern;  Declination  or  Di- 
ftance  from  the  Equator ,  begins  from 
thence  prefently  to  (\)  turn  lack  a- 
gain  towards  the  Equator ,  And  be¬ 
caufe  the  Sun  in  the  firft  Degree  of 
Cancer  and  Capri  corn  does  as  it  Were 
make  a  Stand,  going  neither  North¬ 
ward  nor  Southward  further  from  the 
Equator ,  hence  thefe  two  Points  of  the 
Ecliptick  are  called  the  two  Solftitial 
Points ;  and  thefe  two  Times  of  the 
Year  are  called  the  two  Solfiices ,  one 
the  Summer ,  the  other  the  Winter . 
The  Tropick  of  Cancer  is  reprefented, 
Fig.  6.  by  the  circular  Line  T  C,  the 
Tropick  of  Capricorn  by  M  N.  The 
two  Polar  Circles  are  fo  called,  either 
as  being  near  to  the  two  Poles  of  the 
Equator ,  or  becaufe  they  on  the  Earth 
(\\}  anfwer  to  thofe  Circles  in  the 

Heavens, (*) 


(*)  The  Gree\  Verb  fignifies  to  turn ;  whence 

is  derived  T&mKbs  denoting  fomewhat  from  whence 
a  Turn  is  made. 

(||)  As  every  Point  of  the  Earth  by  its  real  Diurnal 
Revolution ,  does  really  defcribe  a  Circle  between  the 
two  Poles  of  the  Earth  ;  fo  the  Sun ,  by  its  Teeming 
Diurnal  Revolution ,  does  feemingly  defcribe  every 

Day 
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Heavens,  which  the  (*)  Poles  of  the 
Eclipick  feem  to  defcribe  by  the  ap¬ 
parent  Diurnal  Motion  of  the  Hea¬ 
vens.  Hence  thefe  Polar  Circles  are 
juft  as  far  diftant  from  their  refpe- 
ftive  Poles  of  the  Equinottial ,  as  are 
the  Tropicks  from  the  Equinoctial,  viz. 
23i  degrees,  this  being  the  Meafure 
of  the  Angle,  which  the  Planes  of  the 
Equator  and  Ecliptick  make  by  their 
mutual  Inclination.  Thefe  Polar  Cir¬ 
cles  do  bound  thofe  Trafls  of  the 
Earth,  where  it  is  Day  or  Night  du¬ 
ring  more  or  fewer  whole  Diurnal 
Revolutions  of  the  Earth,  or  for  24 


Day  a  Circle*  direftly  anfwering  in  the  Heavens  to' 
chat  Circle  on  the  Earth,  to  which  the  Sun  is  that 
Day  Vertical.  Hence,  there  are  ufually  conceived  in 
the  Heavens,  Equinoctial  and  Tropical  Circles,  which 
dire&ly  anfwer  to  the  like  Terreftial  Circles* 

(*)  As  the  Earth,  Sun,  and  all  the  other  Geleflial 
Bodies  are  faid  to  have  their  refpettive  Axes  *,  fo  the 
Agronomical  Circles  (viz.  Ecliptic £,  Horizon ,  8ccJ 
are  conceived  by  Aftronomers  to  have  their  refpe- 
ftive  Axes  •,  each  of  which  is  conceived  to  be  a  right 
Line  paifing  through  the  Center  of  the  faid  Circles* 
fo  as  to  be  perpendicular  to  their  refpeftive  Planes  .* 
And  the  Extremities  of  any  fuch  Axis  is  likewife  cal¬ 
led  the  Foie  of  the  Circle,  to  which  the  faid  Axis  be¬ 
longs.  And  confequencly  (the  Axis  being  always  per¬ 
pendicular  to  the  Plane)  the  Poles  of  ahy  Circle  are 
always  diftant*  each  90  Degrees  from  the  faid  Cir¬ 
cle 

Hours 
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Hours  and  upwards  together.  Of 
thefe  Polar  Circles,  one  is  termed  the 
(fj  Arctick  or  northern  Polar  Circle, 
as  being  nigh  the  Arctick  or  north 
Pole  of  the  Equator \  and  the  other 
for  the  like  Reafon  is  termed  the  An- 
tartiick  or  fouthern  Polar  Circle.  The 
former  is  denoted  Fig.  6,  by  the  cir¬ 
cular  Line  KL,  the  latter  by  F  G.  It 
only  remains  to  obferve,  that  the 
Sun  for  any  other  Celeftial  Light )  will 
appear  to  be  vertical  to  that  Point  of 
the  Earth,  where  a  right  Line  drawn 
from  the  Center  of  the  Sun  ( or  other 
Celeftial  Light )  to  the  Center  of  the 
Earth ,  crofles  the  Surface  of  the 
Earth.  Thus  Fig .  6,  when  the  Earth 
is  in  the  Beginning  of  Capricorn  or  at 
v? ,  the  Sun  will  appear  to  be  verti¬ 
cal  to  the  northern  Ter  reft  rial  Tropck 
or  T  C,  becaufe  a  right  Line  drawn 
from  S  to  vy,  will  crofs  the  Surface  of 
the  Earth  at  T  So  when  the  Earth 
is  at  r,  the  Sun  will  appear  vertical 


ff)  The  north  Pole  of  the  Equator  is  called  other- 
wife  the  Arfticks  becaufe  it  is  near  the  Conftellations 
called  the  great  and  little  Bears  the  Greet?  Word 
fignifying  a  Bedr  •  and  hence  the  fouthern 
Pole  is  ftiled  the  Antarflic as  being  oppofice  to  the 
Ar£lic\. 

P 
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to  the  Terreftrial  Equator  or  E  Qj 
becaufe  a  right  Line  drawn  from  S  to 
T  will  crofs  the  Surface  of  the  Earth 
in  a  Point  of  E  Qj  for  in  this  Por¬ 
tion  of  the  Earth  the  Line  S  v  is 
to  be  conceived  perpendicular  to  the 
Axis  A  B.  Thefe  Particulars  being 
premifed  and  apprehended,  it  will  be 
eafy  to  apprehend  how  the  various 
Length  of  Day  and  Night,  and  the 
‘  various  Seafons  of  the  Year  are  pro¬ 
duced  by  the  Annual  Motion  of  the 
Earth. 

y  Suppofe  then  the  Earth  to  be  at  sj, 
ml Equi"  the  Sun  fas  is  afore  obferved,  Sett. 
uox  ex-  3.)  will  appear  at  r,  and  fo  in  one 
S  Actual  the  Equinoctial  Points,  and  in  the 
Matw'n  of  Middle  between  the  Poles  of  the 
tk  Earth .  Earth  A  and  B  ;  and  consequently 
will  enlighten  from  Pole  to  Pole, 
that  Hemifphere  of  the  Earth  which 
is  oppofite  to  it.  Whence  Half  of 
the  Terreftrial  Equator  E  Q_,  and  of 
every  Circle  parallel  thereunto,  will 
at  that  Time  be  enlightened  by  the 
Sun,  and  Half  will  be  in  the  Dark. 
And  confequently  every  Place  on  the 
Earth  fforafmuch  as  it  lies  either  in 
the  Terreftrial  Equator,  or  fome  Pa¬ 
rallel  to  it)  being  carried  round  the 


of  the  Sun. 


g Axis,  of  the  Earth  in  an  uniform  Man¬ 
ner  by  the  Diurnal  Motion  of  the 
Earth,  will  be  as  long  in  the  Light, 

•as  in  the  Dark,  /.  e.  the  Day  and 
Night  will  be  then  equal  all  over  the 
Earth! 

The  Earth  being  moved  by  its  An-  7 . 
nual  Motion  from  ^  to  the  Sun  !rhe 
appears  then  to  us  to  be  in  £>,  where  Days  being 
is  its  greateft  Declination  northward.  A 
And  the  Sun  being  in  this  Situation,  ^  s7h 
5tis  evident,  that  the  Rays  of  the  Sun^fike, 
which  enlighten  one  Half  of  the 
Globe  of  the  Earth  at  a  Time,  reach 
beyond  the  north  Pole  B  to  L,  and 
at  the  fouth  Pole  reach  no  further 
than  F.  Whence  it  follows,  that  the 
Traft  of  the  Earth  within  the  north 
Polar  Circle  K  L,  at  this  Time  of- the 
Year  enjoys  Day -light-  throughout 
the  whole  Diurnal  Revolution  of  the 


Earth ;  and  on  the  contrary,  that  it 
is  continual  Night  throughout  the 
whole  Diurnal  Revolution  of  the  Earth, 
in  theTraft  of  the  Earth  lying  within 
the  fouth  Polar  Circle  F  G<  It  fol¬ 
lows  alfo,  that  the  greater  Portions 
of  the  Parallels  to  the  Equator ,  which 
lie  between  the  Equator  and  northern 
Polar  Circle,  have  the  Light  of  the 
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Sun  ;  but  the  greater  Portions  of  luc'h 
Parallels,  as  lie  between  the  Equator 
and  foutbern  ‘ Volar  Circle,  have  not 
the  Light  of  the  Sun ;  and  the  P  orti- 
on  of  the  Parallel,  which  is  or  is  not 
enlightened,  is  fo  much  the  greater 
or  leffer,  as  the  Parallel  is  more  or 
lefs  diftant  from  the  Equator ,  there 
being  exactly  one  Half  of  the  Equator 
always  enlightened ,  and  the  other 
y  not.  And  hence'  it  is,  that  in  this 
Pofition  of  the  Earth  in  the  firft  of 
Capricorn,  when  the  Sun  feems  to  be 
in  the  oppofite,  viz.  fir  ft  Degree  of 
Cancer ,  the  Days  are  longeft  in  the 
northen  Parts  of  the  Earth,  and  the 
Nights  fhorteft,  and  fo  it  is  Summer 
there.  Whereas  in  the  fouthern  Parts 
of  the  Earth,  the  Days  are  then  fhort- 
eft,  and  the  Nights  longeft,  and  fo  it 
is  there  Winter.  And  the  longeft 
Day  is  fo  much  the  longer,  as  the 
Place  is  more  remote  from  the  Equa¬ 
tor.  But  to  fuch  as  live  on  the  Ter- 
reft  rial  Equator  it  felf,  Day  and  Night 
are  now,  and  throughout  the  whole 
Year,  equal  one  to  the  other,  for  the 
Reafon  above-mentioned. 
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The  Earth  moving  from  vf  to  r/  8. 
the  Sun  will  fcem  to  move  from  3  to  rhe  Au' 
e  ,  and  fo  will  appear  in  the  Celeftial  ^Uiox,  * 
Equator ,  and  make  Day  and  Night  and  the 
equal,  as  when  the  Earth  was  at  the 
oppofite  Point  t£,  for  the  like  Rea-  being 
fons.  In  like  manner  the  Earth  mo-  ftorcef*  ** 
ving  from  r  to  3 ,  the  Sun  will  feem  ^ 
to  move  from  ^  to  v? ,  where  it  is  in  explained. 
its  greateft  fouthern  Declination.  And 
confequently  at  this  Time  of  the 
Year,  the  like  Phenomena  will  happen 
to  the  Inhabitants  of  the  fouthern 
Hemifphere  of  the  Earth,  as  happened 
to  thole  of  the  northern  Hemifphere, 
when  the  Earth  was  in  v?  ;  and  the 
like  ‘Phenomena  will  be  in  the  nor¬ 
thern  Hemifphere,  a$  wrere  afore  in 
the  Southern. 

Having  thus  fhewn,  that  the  fame  9. 
Phenomena,  as  to  the  Length  of  Day  sfu‘ 

and  Night,  and  fo  as  to  the  various  iTellfpel 
Seafons  of  the  Year,  will  arife  from  ^'tve  Fte- 
the  Annual  Motion  of  the  Earth  round  Winter* 
the  Ecliptick ,  as  from  that  of  the  San,  mediate 
at  the  four  Cardinal  Points  of  the  Ec-  F,m*Syf 
Uptick,  viz.  the  two  Equinottial,  and  tick,  VP~ 
the  two  Solftitial  Points ;  it  is  obvi-  eafiiy  fo  be 
ous,  that  the  fame  Phenomena  will 
likewife  happen  at  an y  the  intermedia  has  been 
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ate  Points  of  the  Ecliptick,  from  the 
Motion  of  the  one  as  well  as  of  the 
other,  as  to  the  Increafe  and  Decreale 
of  Day  and  Night,  and  confequently 
as  to  the  Difference  of  Seafons. 
io.  As  the  different  Length  of  Day  and 
?f'the  d’f*  Night,  and  the  different  Seafons  at 
fiance  0/  different  Times  of  the  Year  are  Pha~ 
the', un  nomena ,  which  efcape.no  one’s  Obfer- 
£°Jrth~its  vati°n,  and  have  been  already  ac- 
(eetning  counted  for ;  fo  there  are  other  Pha- 
different  nomena  of  the  Suny  which  are  not  fo 

tudf‘l deadly  to  be  obferved,  and  therefore 
different  are  taken  Notice  of  only  by  the  more 
curious  in  thefe  Matters,  Such  is  the 
different  Difiance  of  the  Sun  from  the 
Earth  at  different  Parts  of  the  Year ; 
as  alio  its  appearing  of  a  different 
Magnitude ,  and  its  feeming  to  move 
at  a  different  Rate .  For  as  the  Surds 
Diameter  appears  leffer  about-  the 
Middle  of  Jane,  and  greater  about 
the  Middle  of  December ,  fo  the  Sun  is 
more  diftant  from  us  in  our  Summer, 
than  in  our  Winter  ;  and  alfo  feems 
to  move  flower  in  the  former  ,  than 
in  the  latter ;  infomuch  that  it  takes 
up  about  eight  Days  more  in  its  fee  fil¬ 
ing  to  pafs  from  the*  Vernal  to  the 
Auitrmal  Equinox  7  than  in  its  fee  ru¬ 
ing 
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ing  to  pafs  from  the  (Autumnal  to  the 
V ernal ;  although  in  both  Intervals 
of  Time'  it  feems  to  pafs  over  but  an 
equal  Portion  of  the  Ecliptic k,  name¬ 
ly,  juft  Half.  Thefe  Phenomena  of 
the  Sun,  as  they  depend  one  on  the 
other,  fo  may  be  all  folved  by  the 
Annual  Motion  of  the  Earth,  in  an 
Elliptical  Orbit ,  round  the  Sun  placed 
in  one  of  the  (\\)  Focus’s  of  the  El- 
lipfis,  as  is  illuftrated,  Fig.  7,  where 
the  Circle  reprefents  tlie  Ec  Uptick, 
the  Ellipfis  reprefents  the  Orbit  of  the 
Earth,  S  the  Sun  placed  in  one  of  the 
Focus’s  of  the  faicl  Ellipfis.  Now 
about  the  Middle  of  June  the  Sun  ap¬ 
pears  to  us  in  the  Beginning  of  Can¬ 
cer,  and  confequently  the  Earth  is  in 
the  Beginning* *  of  Capricorn ,  and  fo  at 
the  Point  A  of  its  Elliptical  Orbit , 
that  is,  at  its  (*)  Jphelium  or  greateft. 
Diftance  from  the  Sun ;  whence  the 

Sun 


(\\)  In  Fig  6.  the  Sun  is  placed  in  the  Center,  not 
one  of  the  Focus’s,  only  for  more  Conveniency  fake  in 
drawing  the  Figure.  It  may  be  eafily  conceived  to  be 
in  the  Focus  next  to  the  Sign  of  >2 ,  where  it  ought 
tobeftriftly. 

(*)  What  is  here  called  the  Aphelium  and  Feriheli - 
vm}  is  by  fuch,  as  follow  the  Hypothecs  of -the  Sun's 
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Sun  appears  then  lefs  to  us.  About 
the  Middle  of  December ,  the  Sun  ap^ 
pears  to  us  in  the  Beginning  of  Capru 
corn ,  and  consequently  the  Earth  is 
then  in  the  Beginning  of  Cancer ,  that 
is,  at  the  point  P  of  its  Elliptical  Qr- 
bit,  and  fo  at  its  Perihelium ,  or  leaft 
Diftancc  from  the  Sun\  which  there¬ 
fore  appears  to  us  then  greater.  Fur¬ 
ther,  as  the  Line  drawn  from  r  to 
e:  through  the  Center  of  the  Sun  S, 
divides  the  Ecliptick  into  two  Halves, 
fo  it  unequally  divides  the  Orbit  of 
the  Earth ;  the  greater  Segment  where¬ 
of  anfwers  to  the  fix  Signs  of  the 
Ecliptick ,  which  the  Earth  paffes  un¬ 
der  between  the  Vernal  and  Autumnal 
Equinox ;  and  the  leffer  Segment  an¬ 
fwers  to  the  other  fix  Signs  of  the 

. . .  Ill  ■■niianill  ■tMMW-IIU  ^  <«--•'  I.lfci -|  .  0<n  - 

real  Annual  Motion,  called  the  Jpogee  and  Perigee^ 
and  thele  fuppofe  the  Sun  to  move  Annually  round  the 
Earth  in  an  Eccentrical  Circle ,  which  comes  much  to 
the  fame  as  an  Elliptical  Orbit.  The  Aphelium  and 
Perihelium  arc  not  always  in  the  fame  Points  ot  the 
Ecliptic but  move  a  little  and  a  little  forwards  ac- 
cordingtorhe  Series  of  the  Signs.  Theformei  is  at 
prefent  reckoned  about  the  7th  Degree  of  Capricorn , 
and  the  latter  about  the  7th  Degree  ot  Cancer.  They 
are  boih  Words  derived  from  the  Gree £  Language, 
and  therein  of  the  Isi^portance  above  fpecified. 
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Ecliptic},  which  the  Earth  pafles  un¬ 
der  between  the  Autumnal  and  Vernal 
Equinox .  Whence  it  comes  to  pafs, 
that  the  Earth  taking  up  more  Time 
to  go  along  the  greater  Segment  of  its 
Orb,  than  the  lefler,  the  Sun  feems 
to  take  up  more  Time,  and  confe« 
quently  to  move  more  {lowly  ,  in 
palling  along  the  fix  Signs  of  the  Eclip¬ 
tic}, which  it  feems  to  pafs  thro5  between 
the  Vernal  and  Autumnal  Equinox,  than 
it  does  in  pa  fling  along  the  other  fix 
Signs  of  the  Ecliptic}, which  it  feems  to 
pafs  thro’  between  the  Autumnal  and 
Vernal  Equinox. 

As  the  Time  of  the  Earth’s  (Annual  11  • 
Motion  from  any  Point  of  the  Eclip- 
tic}  to  the  fame  again,  is  computed  Earth's 
36  5  Days,  5  Hours,  and  49  Minutes  ;Annuaf 
lb  the  Time  of  the  Earth’s  Motion  fflhes o- 
from  the  Vernal  to  the  Autumnal  lar  Year. 
Equinox,  is  computed  186  Days,  be- 
fides  fome  odd  Hours  and  Minutes ; 
and  from  the  Autumnal  Equinox  to 
the  Vernal,  178  Days,  befides  fome 
odd  Hours  and  Minutes.  So  that  the 
Difference  between  thefe  two  Inter¬ 
vals  of  Time  is  (as  afore  has  been 
obferved )  about  eight  Days. 


But 
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But  there  are  two  Difficulties,  which 
to  be  removed.  One  is  in  refe- 


Zhlh™T  rence  to  what  has  been  faid  concern- 


to  U4  in 


though 
farther 
from  us 


summer ,  ing  the  Surfs  being  more  diftant  from 
the  Earth  in  Summer  than  in  Winter. 
For  fince  the  Sun  is  the  Fountain  of 
Heat  as  well  as  Light  to  the  Earth,  it 
may  be  asked,  how  it  comes  to  pa fs, 
that  the  Sun  is  hotter  to  us  in  Summer 
than  in  Winter ;  if  fo  be  it  be  farther 
from  us  in  the  former  than  in  the 
latter.  Now  this  Difficulty  will  be 
removed  by  conftdering,  that  the  Sun 
for  any  other  Body  of  Fire ^  feels 
more  or  left  hot  to  us,  not  only  as  it 
is  nearer  or  further  from  us,  but  alfo 
as  its  Rays  come  more  or  left  direfUy 
to  us.  Whence  though  the  Sun  be 
farther  from  us  in  Summer  than  in 
Winter,  yet  beeaufe  its  Rays  are  much 
more  nearly  perpendicular  to  us  in 
the  former  than  in  the  latter,  there¬ 
fore  it  is  hotter  to  us  in  the  former 
than  in  the  latter  Seafon.  That  the 
Rays  of  the  Sun  fall  more  nearly  per¬ 
pendicular,  or  more  direfUy  upon  us 
in  the  Summer  than  in  Winter,  is 
obvious  to  infer  from  Fig .  6.  For 
when  in  Summer  the  Earth  is  in  the 
Beginning  of  yp ,  and  confequently  the 
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Sun  appears  to  be  in  the  Beginning  of 
the  Sun  is  then  in  a  perpendicular 
Line  to  T,  or  the  Rays  of  the  Sun 
then  fall  perpendicularly  on  the  Ter- 
reftrial  Tropck  T  C ;  and  therefore, 
although  the  E’arth  be  about  that 
Time  in  its  Aphelium  or  greateft  Dis¬ 
tance  from  the  Sun,  yet  the  Sun  is 
then  hotteft  to  us  in  thefe  Parts  of 
the  Earth  north  of  the  faid  Tropck. 
But  as  the  Earth  moves  from  the  Be¬ 
ginning^  vy  towards  r  and  $ ,  fo 
the  Perpendicular  from  the  Sun  to  the 
Earth  moves  from  T  towards  M  N 
the  Southern  Tropick,  fo  that  the  Sun  is 
exactly  perpendicular  to  N  M  when 
the  Earth  is  in  the  firft  of  <© ,  or  at 
the  Winter  Solftice.  Wherefore,  al¬ 
though  the  Earth  be  about  that  Time 
in  its  Perhielium  or  lea  ft  Diftance  from 
the  Sun,  yet  the  Sun  is  not  then  fo  hot 
to  us,  becaufe  its  Rays  fall  more  ob¬ 
liquely  ;  as  is  evident  by  fuppofing  a 
right  Line  drawn  from  the  Sun  to  the 
point  T  in  that  Pofition  of  the  Earth 


The  other  Difficulty  is  in  reference  31, 
to  the  Annual  Motion  of  the  Earth  Tbe  ' 
round  its  Orbit.  For  fuch  a  Motion  th^Earth's 
feems  ineonfiftent  with  the  Earth’spJace  in 
»  •"  retaining icbARnual 


44  Of  the  Annual  Phenomena 

orbit, ^retaining  always  the  fame  Situation  in 

rn  fenfibie  Refpeft  to  the  fixed  Stars.  But  it  is 
change  as  to  be  known,  that  the  Circle  of  the 
.  Earth’r  Orbit  is  fo  very  little  in  Re- 
tuacionin  fped  of  the  Sphere  of  the  fixed  Stars.* 
refpea  of  that  the  Earth’s  changing  its  Place  in 
“  the  faid  Orbit  by  its  Annual  Motion, 
makes  no  fenfibie  Change  of  the 
Earth’s  Situation  in  Refped  of  the 
fixed  Stars,  In  whatever  Point  of  her 
Annual  Orbit  the  Earth  is,  its  Axis 
and  Equator  (being  each  every  where 
Parallel  to  it  felf)  will,  if  produced, 
fall  on  the  fame  fixed  Stars  as  to  our 
Senfe,  or  fo  far  forth  as  we  can  dif- 
cern  by  our  Sight ;  and  confequently 
all  the  Reft  of  the  fixed  Stars  f foras¬ 
much  as  they  retain  the  fame  Situa¬ 
tion  among  themfelves)  will  (\)  re¬ 
tain  the  fame  Situation  in  Refpeft  of 
the  Ceieftial  Equator  and  Poles ;  the 
Celeftial  Equator  being  always  diredly 
over  the  Terreflrialy  and  the  Celef¬ 
tial  Poles  being  always  direftly  in  a 
right  Line  with  the  Poles  of  the 
Earth. 


(\)  Excepting  the  Change  mentioned.  Chap.  7. 
Seft.  5.  ■. 
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Thefe  Difficulties  being  removed,  14. 
the  only  Phenomenon  which  remains  An  EcJipfe 
here  to  be  taken  Notice  of,  is  that^^"’ 
commonly  called  the  Eclifje  of  the  f0  called. 
Sun ,  but  which  ought  to  be  called  the 
Ecliffe  of  the  Earth .  For  the  Word 
Eclipfe  does  in  the  Greek  Tongue  fig- 
nine  a  Deficiency  ;  and  it  is  ufed  in 
this  Cafe  to  fignify  particularly  that 
Deficiency  of  Light ,  which  feems*  in¬ 
deed  to  us  to  be  in  the  Sun,.  but  in 
reality  is  fucli  only  in  Refpeft  of  the 
Earth.  For  the  Sun  is  the  Fountain 
of  Light  to  this  our  Solar  Syftem  ;  and 
confequently  not  receiving  its  Light 
by  the  Irradiation  of  any  other  Body 
upon  it,  but  having  its  Light  in  it 
felf,  cannot  fuller  any  fuch  Defeat  of 
Light  truly  and  really.  Its  Light  may 
indeed  be  intercepted  or  hind  reel  from 

X 

coming  to  us  by  the  Interpolition  of 
fome  opacous  Body  between  iJs  and 
the  Sun.  But  then  it  is  the  Earth ,  on 
which  we  are,  not  the  Sun,  that  is 
deficient  of  Light,  or  in  an  Eclifft ; 
and  the  opacous  Body,  whofe  Inter- 
pofition  between  the  Sun  and  Earth, 
caufes  the  Earth  to  be  thus  in  an 
Eclipfe,  is  the  Moon.  Wherefore  the 
Explanation  of  this  Phenomenon  de¬ 
pending 
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pending  on  the  Motion  of  the  Moon, 
it  will  be  requifite  to  fpeak  firft  of 
that ;  after  which  I  fhall  in  a  diftinft 
Chapter  explain  the  Eclipfes  both  of 
the  Sun  fas  it  is  commonly  called J 
and  alio  of  the  Moon. 


i 
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CHAP.  IV. 

--  - '  s  ,  < 

Of  the  Phenomena  relating  to  the 

Moon. 

\  , 

THE  Moon  is  a  fecondary  Planet,  x- 

forafmuch  as  fhe  moves  round 
the  Earth  primarily  and  immediately  ;  ry  Planet. 
and  round  the  Sun  only  in  a  fecondary 
Manner,  viz9  as  fhe  moves  round  the 
Earth,  which  moves  round  the  Sun. 

A  Period  or  Single  Revolution  of  2. 
the  Moon  round  the  Earth  from  any^feriodi- 
Point  of  the  Zjydiack  to  the  fame,  is  3 
called  the  Moon’s (* )  Periodical  Month; 
and  conhfts  of  27  Days,  7  Hours,  and 
3  Quarters. 

The  Time  from  one  Synod  or  Con- 
junction  of  the  Sun  and  Moon  to^  Synodi- 
another,  is  called  the  Moon’s  (*)  Sy-™l^0htb* 
nodical  Month,  and  confifts  of  29 
Days,  1 2 1  Hours. (**) 


(**)  The  Words  Period  and  Synod  are  both  of  Greets 
Excraftion,  the  former  denoting  a  going  Round  a 
Thing,  the  latter  a  Meeting  together  of  two  or  more 
Things. 

The 
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4.  The  Reafon  of  the  Synodical  Month 
The  Sy-  being  fo  much  longer  than  the  Terio - 
lmnthl  dical,  is  illuftrated  Fig .  8,  where  the 
why  longer  Circle  S  denotes  the  Sun,  the  Circle 
than  the  'p  5  the  of  the  Earth,  T  the 

Place  of  the  Earth  in  the  faid  Orbit * 
the  Circle  M  >  the  Orbit  of  the 
Moon ;  M  or  m  two  feveral  Places  of 
the  Moon  in  her  Orbit ,  the  outer- 
xnoft  and  greateft  Circle  the  Zjdiack. 
Now  let  the  Earth  T  be  fuppofed  in 
the  firft  of  Libra ,  and  the  Moon  to  be 
In  her  Orbit  at  M  (in  a  right  Line 
between  the  Earth  and  the  Sun,  and 
fo)  in  Conjunction  with  the 'Sun  in 
the  firft  of  Aries .  The  Moon  moving 
thence  Eaftward,  or  according  to  the 
Series  of'  the  Signs,  after  27  Days  and 
7  Hours  and  45  Minutes,  appears  to 
us  again  in  the  firft  of  Aries ,  i.  e* 
at  the  point  M  of  her  own  Orbit ,  in 
the  fecond  Pofition  of  the  Earth.  For 
In  the  mean  while  the  Earth  has  alfo 
moved  almoft  a  whole  Sign  Eaftward, 
viz.  almoft  to  the  End  of  Libra .  And 
hence  the  Moon  M,  though  come  a- 
gain  to  the  firft  of  Aries  y  is  almoft  a 
whole  Sign  Weft  ward  of  the  Sun.  This 
Is  reprefented  by  the  two  prick’d  Lines, 
whereof  that  from  M  (in  the  fecond 
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Petition  of  the  Earth)  to  r  reprefents 
how  the  Moon  appears  then  to  us  in 
the  Firft  of  & Aries,  while  the  other 
Line  from  m  through  S  to  the  End 
almoft  of  x  reprefents  how  the  Sun 
appears  at  the  fame  Time  to  he  ah 
moft  out  of  eAriesj  and  fo  almoft  a 
whole  Sign  Eaftward  of  the  Moon. 
Wherefore  the  Moon  mu  ft  ftill  move 
fo  much  further,  viz  from  M  to  m 
in  her  own  Orbit ,  before  fhe  will  be 
in  Conjunction  again  with  the  Sun. 

In  going  of  which  to  overtake  the 
Sun,  is  taken  up  the  Time,  whereby 
the  Synodical  Month  exceeds  the  Pe¬ 
riodical,  viz .  2  Days,  5  Hours. 

It  is  the  Synodical  Month,  which  is  '  5. 
principally  made  Ufe  of  in  Computa-  ^  sy no¬ 
tion  of  Time.  Forafmuch  as  the  fe-  ^nth  ^ 
veral  Parts  of  this  Month  are  fenfibly  chief  Re* 
to  be  diftinguifhed  by  the  fe  veral  &aYtL' 
Phafes  or  Appearances  of  the  Moon, 
refpeftively  belonging  thereunto. 

The  feverai  Phafes  of  the  Moon 
are  accounted  for  thus.  The  Moon  The 
is  conceived  to  be  an  opacous  Body, 
i.  e.  a  Body  which  receives  its  Light  .CCmte4 
from  the  Sun.  It  is  alio  fphericat,  for. 
and  confequently  has  always  one  Half 
of  it  enlightened,  namely,  that  Hemi- 

E  fphere 
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fphere  which  is  towards  the  Sun 
Now  from  the  Hemifphere  being 
feen  by  us,  fometimes  more  fometimes 
lefs  of  it,  arife  the  feveral  Phafes 
of  the  Moon  ;  for  the  better  Under- 
Handing  whereof  it  is  to  be  further 
obferved,  that  although  the  Moon  be 
a  fpherical  Body,  yet  the  enlightened 
Portion  of  it,  which  is  feen  by  us, 
appears  by  Reafon  of  its  Diflance  as 
if  the  Moon  had  a  plain  Surface.  All 
which  is  illuftrated,  Fig.  9,  where  S 
denotes  the  Sun,  T  the  Earth,  OTR 
Part  of  the  Earth’s  Orbit ,  ACKG  the 
Orbit  of  the  Moon,  on  the  feveral 
more  remarkable  Points  whereof,  viz. 
A,  B,  C,  D,  K,  F,  G,  H,  is  repre- 
fented  the  Moon  with  its  enlightened 
and  darkened  Hemifphere ;  and  at 
each  Point  fo  much  of  the  enlightened 
Hemifphere,  as  is  within  the  Circle 
A  C  K  G,  is  feen  by* us  ;  but  it  ap¬ 
pears  to  us,  not  as  it  is  there  repre- 
fented,  (i.  e.  not  as  a  Portion  of  an 
Hemifphere, )  but  as  a  Portion  of 
feme  plain  circular  Surface,  as  is  re- 
prefented  by  the  feveral  little  circular 
Draughts  refpeftively  adjoining.  This 
being  premifed,  ’tis  evident  from  the 
fa  id  Figure  the  9th,  that  the  Moon 
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being  at  A,  all  its  enlightened  Hemi- 
fphere  is  towards  the  Earth,  and  feen 
by  Us,  whence  the  Moon  appears 
to  us  with  a  full  Orb,  (u  e.  with  a 
plain  circular  Surface  all  enlightened,) 
which  Phafis  or  Appearance  is  there- 
fore  {tiled  the  Full  Moon.  The  Moon 
being  moved  to  B,  his  evident,  that 
only  fome*  Part  of  its  enlightened 
Hemifphere  will  be  towards  the  Earth, 
and  fo  feen  by  us ;  whence  the  Moon 
will  appear  like  a  (ft")  plain  circular 
Surface,  not  fully  enlightened^  but: 
fomewhat  defe&ive  of  Light  on  that 
Side  which  is  from  the  Sun,  and  con- 
fequently  will  appear  gibbous.  The 
Moon  being  moved  to  C,  juft  Half 
Of  its  enlightened  Hemifphere  will  be 
towards  the  Earth,  and  feen  by  Us  : 
whence  the  Moon  will  appear  then  * 
with  an  half  Orb,  or  with  a  femi- 
circular  Surface.  The  Moon  being  mo¬ 
ved  to  D,  a  very  little  Portion  of  its 
enlightened  Hemifphere  will  be  feen 
by  Us,  and  this  will  appear  horned, 
the  Horns  bending  from  the  Suny  and  , 


(f )  Hence  the  Face  of  the  Moon  is  called  Difcus , 
as  refembling  a  fiat  round  Difh. 

E  2  fo 
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fo  Q\)  weftward.  The  Moon  being 
come  to  K,  none  of  its  enlightened 
Hemifphere  will  be  towards  the  Earth, 
and  fo  the  Moon  will  not  be  feen  by 
us,  and  then  it  is  faid  to  be  New 
Moon ;  becaufe  the  Moon  will  a  little 
after  appear  anew  in  F,  and  that 
again  horned,  the  Horns  now  like- 
wife  bending  from  the  Sun,  and  fo 
n  (||)  eaftward.  After  which  the  Moon 
will  appear  at  G  with  an  half  Orb 
again,  (as  at  C ;)  and  at  H  gibbous 
again,  (as  at  B,)  and  fo  will  proceed 
to  A,  where  it  will  be  again  Full 
Moon.  And  fo  the  Moon  will  have 
undergone  her  feveral  Phafes ;  which 
though  they  fomewhat  vary  every 
Day,  nay  every  Hour  ;  yet  are  u- 
fually  taken  Notice  of,  and  diftin- 
guifhed  only  in  the  fore-mentioned 
Points. 

f  7-  Hence  the  remarkable  Phafes  of  the 

mlrifbie  M.00fl  are  five ;  whereof  the  two 
Phafes  of  principal  are.  the  New  and  the  Full  • 
thejMoofis  Moon.  T  he  three  other,  viz .  the 
*  e‘  Gibbous,  Half )  and  Horned  Moon, 


(||||)  Hence  the  memorial  Verfe, 

Vextra  cavum  Vcterk  compkbiP ,  Lava  Recentti. 

occur 
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occur  both  between  the  New  and  Full 
Moon,  and  alfo  between  the  Full  and 
New  Moon  ;  only  in  a  different  Or¬ 
der.  Between  the  New  (which  is  alfo 
called  the  Change')  and  the  Full,  the 
Moon  is  firft  horned,  then  halved, 
and  laftly  gibbous  ;  whereas  be¬ 
tween  the  Full  and  Change,  fhe  is  firft 
Gibbous,  then  Halved ,  and  laftly 
Horned. 

When  the  Moon  is  thus  Horned,  S. 
or  a  little  before  and  after  the  New  fg}fnt 
Moon,  ( viz.  when  the  Moon  is  at  which  is 
the  Points  D  and  F,)  betides  its  bright/*?”'"^ 
Horns,  the  Moon  has  a  faint  Light,  Zif  the 
whereby  all  the  Reft  ot  its  Ditcus  is  Moon,  «■ 
rend  red  difcernable.  This  faint  Light 
has  been  thought  by  fome  to  be  th e  after  its 
Moon’s  Native  proper  Light ;  but  it  change  ; 
is  now  generally  fuppofed  by  th 
learned  in  Aftronomy  to  be  no  other  arije. 
than  a  Rcflettion  of  the  Sun’s  Rays 
uoon  the  Moon,  the  Earth’s  Pofition 
being  fuch  at  this  Time,  as  very  well 
fuits  to  fuch  a  Reflection,  as  may  be 
teen,  Lg*  9*  And  this  Suppofttion  is 
rendered  ftill  more  probable,  became 
that  as  foon  as  the  Moon  is  moved 
beyond  the  Limits  of  fuch  a  Reflexion 
;  E  3  from 


>  . 


54 


Of  the  Phenomena 

from  the  Earth,  the  fore-mentioned 
faint  Light  ceafes. 

9,  What  has  been  afore  obferved  of 
of  the  the  San,  is  alfo  obferved  by  the  curi- 
^eeW0US  °f  the  Moon;  namely,  that  in 
Perfgecj  one  Part  of  her  Orbit  fhe  appears 
'  leffer,  and  (ceteris  paribm)  (lower  ;  in 
the  oppofite  Part  bigger  and  fwifter. 
Which  ‘Phenomena  may  be  folved  af¬ 
ter  the  like  manner,  as  are  the  like 
Phenomena  of  the  Sun  ;  viz.  by  the 
Moon’s  Motion  in  an  elliptical  Orbit , 
having  one  of  its  Focus’s  in  the  Cen¬ 
ter  of  the  Earth.  Accordingly  this 
may  be  illuftrated  by  Fig.  7,  ftippo- 
ling  the  Ellipfis  A  P  (which  there  re¬ 
presents  the  Orbit  of  the  Earth)  to  re- 
prefent  the  Orbit  of  the  Moon  and 
the  Circle  -S  (which  there  reprefents 
the  Sun)  to  reprefent  the  Earth.  For 
then  A  will  reprefent  the  Moon’s  A- 
pogee  or  greateft  Diftance  from  the 
Earth,  when  fhe  will  appear  leffer ; 
and  P  her  Perigee  or  kali  Diftance, 
when  confequently  file  will  appear 
greater.  And  becaufe  fhe  is  longer  in 
paffing  the  greater  Segment  of  her 
Orbit  between  her  (Apogee  and  thatFo- 
cus  of  her  Orbit ,  which  is  in  the  Cen¬ 
ter  of  the  Earth,  than  the  leffer  Seg¬ 
ment 
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ment  between  the  faid  Focus  and  her 
Perigee ;  therefore  fhe  will  appear  to 
move  flower,  while  fhe  paffes  along 
that  Half  of  the  Z^odiack,  which  an- 
fwers  to  the  greater  Segment  of  her 
Orbzt  ;  and  fwifter,  while  die  paffes 
the  other  Half  of  the  Zodtack,  an- 
fwering  to  the  leffer  Segment  of  her 
Orbit . 

Among  the  ‘Phenomena  of  the  Moon 
more  obvious  to  our  Senfe,  there  re¬ 
mains  only  the  Eclipfe  of  the  Moon 
to  be  fpoken  of,  which  fhall  be  ex¬ 
plained  in  the  following  Chapter. 
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C  H  A  P.  V. 

Of  the  Eclipfes  of  the  Sun  and 

Moon. 

\  «• 

TH  E  Eclipfes  of  the  Sun  and 
Moon  are  here  fpoken  of  toge¬ 
ther,  becaufe  as  they  arile  from  like 
Caufes,  fo  are  they  to  be  explained 
much  after  the  fame  Manner.  Eor  it 
is  to  be  remembred,  that  it  has  been 
afore  (%)  obferved,  that  what  is  com¬ 
monly  called  the  Eclipfe  of  the  Sm, 
is  in  reality  the  Eclipfe  of  the  Earth . 
Wherefore,  the  Earth  and  Moon  be- 
ihg  both  opacous  Bodies,  which  re¬ 
ceive  Light  from  the  Sun,  an  Eclipfe 
'of  the  Earth  ^commonly  called  an 
Eclipfe  of  the  Sun )  is  no  other  than  a 
Deficiency  of  Light  on  the  Earth,  by 
the  Moon's  coming  between  the  Earth 
and  the  Sun,  fo  as  to  hinder  the  Ray 
of  the  Sun  from  falling  on  the  Earth ; 
juft  as  an  Eclipfe  of  the  Moon  is  a 


(*)  Chap.  3  SeJlj  i£ 


Deficiency 
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Deficiency  of  Light  in  the  Moon,  by 
the  Earth’s  coming  between  the  Moon 
and  Sun,  {o  as  to  hinder  the  Rays  of 
the  Sun  from  falling  on  the  Moon. 

Elence  it  is  evident  from  Fig.  9,  2. 

that  all  Eclipfes  of  the  Earth  happen  Ftfffn 
at  the  Change  of  the  Moon,  becaufe  and  moor,, 
then  only  it  is  that  the  Moon  comes  when />*/>- 
between  the  Earth  and  the  Sun  ;  and^n* 
all  the  Eclipfes  of  the  Moon  happen  at 
the  Full  of  the  Moon,  becaufe  then 
only  ’tis  that  the  Earth  can  come 
between  the  Moon  and  the  Sun. 

It  is  to  be  fhewn  further,  for  what  ?• 
Reafons  there  is  notan  Eclipfe  of  the  ^very 
Earth  at  every  Change,  but  only  at  change  or 
pome  certain  Changes  of  the  Moon  \Fldl  °f fp 
nor  an  Eclipfe  of  the  Moon  at  every  fnifat  ** 
Full,  but  only  at  fome  certain  FulHG.mecer~ 
Moons.  It  is  then  to  be  known,  that tam  0ivy" £* 
the  Orlit  of  the  Moon  erodes  the 
Eclipick ,  fo  as  to  make  an  Angle  of 
5  Degrees  Inclination.  The  Points 
where  the  Moon  erodes  the  Eclipick , 
are  called  the  Noaes  of  foe  Moon ,  and 
are  denoted,  Fig.  10,  by  thefe  Chara¬ 
cters  si  and  is  ;  the  former  of  which 
is  called  toe  D  agon's  Head, '  the  latter 
the  Dr  agon?  s  Tan.  The  Moon  erodes 
the  Eclipick  at  the  Dragon’s  Head, 

when 
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when  fhe  is  entring  on  that  Part  of 
her  Orbit  ,  which  inclines  northward 
from  the  Eckptick  ;  and  Hie  croffes 
the  Dragon’s  Tail,  when  {lie  is  en¬ 
tring  on  that  Part  of  her  Orbif]  which 
inclines  Southward  from  the  Ecliptick , 
Now  the  Nodes  being  the  only  two 
Points,  where  the  Moon  croffes  the 
Ecliptick ,  hence  there  can  be  no  E- 
clipfe  of  the  Earth,  but  when  the 
Moon  happens  to  Change  in  or  near 
one  of  the  Nodes  ;  becaufe  in  this 
Cafe  only,  the  Moon  at  her  Change 
comes  fo  between  the  Earth  and  the 
Sun,  as  to  intercept  the  Rays  of  the 
Sun,  and  keep  them  from  the  Earth. 
And  in  like  manner,  there  can  be  no 
Eclipfe  of  the  Moon,  but  when  the 
Moon  happens  to  be  at  Full,  in  or 
near  one  of  the  Nodes ;  becaufe  in 
this  Cafe  only,  the  Earth  comes  fo 
between  the  Moon  and  the  Sun,  as 
to  intercept  and  hinder  the  Rays  of 
the  Sun  from  falling  on  the  Moon. 

4.  In  an  Eclipfe  of  the  Earth  ,  the 
The  ska  -  Moon  by  intercepting  the  Rays  of 
Sc/kfly  *  t^e  Sun,  caffs  a  Shadow  on  the  Earth* 
the  sm  And  in  an  Eclipfe  of  the  Moon,  the 
tf^Jh-T9  by  intercepting  the  Rays  of  the 

Figure?  Sun,  caffs  a  Shadow  on  the  Moon. 

r  Thefe 
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Thefe  Shadows  are  of  a  (f)  conical 
Figure,  growing  narrower  and  nar¬ 
rower,  the  further  they  go  from  the 
Earth  and  Moon,  till  at  length  they 
end  in  a  Point,  and  fo  ceafe.  Were 
thefe  .Shadows,  either  of  a  (||)  cylin¬ 
drical  Figure,  /.  e.  of  arnequal  Thick- 
nefs  all  along;  or  of  a  (||J  conical 
Figure,  but  inverted  the  other  Way, 
i.  e.  did  they  grow  thicker  and  thick¬ 
er,  the  further  they  are  extended, 
then  they  would  be  extended  in  infi¬ 
nitum,  But  now  h:is  certain,  that  the 
Shade  of  the  Earth  does  not  extend 
to  the  Orbit  of  the  primary  Planet 
Mars  ;  forafmuch  as  when  the  Earth 
is  direQdy  between  the  Sun  and  Marsy 
the  latter  is  not  eclipfed,  as  it 
mud  neceffarily  be,  did  the  Shade  of 
the  Earth  reach  to  the  Orbit  of 
Mars* 

It  being  thus  demonftrable,  that  5. 
the  Shadow  of  the  Earth  ends  in  a  Thesun 
Point,  before  it  comes  to  the  Orbit  o ^Zfiratei 
Mars ;  hence  it  is  alfo  demonftrable  to  be  big- 
that  the  Sun  is  bigger  than  the  Earth 
forafmuch  as  an  oapcotis  Body  can’t  and  the  * 

Earth  that 

~  - - -  —  —  the  Moon* 

(f)  As  in  Fig.  13. 

(UIIJ  This  is  evident  from  Fig,  11,  and  12, 


call 
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caft  fucli  a  conical  Shade,  but  when 
It  Is  Idler  than  the  lucid  Body,  whole 
Rays  -it  intercepts.  For  “if  the  opa- 
cous  Body  be  equal  to  the  lucid  Bo¬ 
dy,  then  the  Shadow  will  be  of  an 
equal  Thicknefs  all  along.  And  ^  if 
the  opacotis  Body  be  greater  than  the 
lucid  Bed/,  then  the  Shadow  will 
indeed  be  of  a  conical  Figure,  but  in 
an  inverted  Manner,  that  is,  fo  as 
that  the  conical  Shade  will  grow 
wider'  and  wider,  as  it  goes  further 
and  further.  And  as  the  Sun  may  be 
thus  demonftrated  to  foe  bigger  than 
the  Earth,  fo  the  Earth  may  be  de¬ 
mand:  rated  to  be  bigger  than  the 
Moon  ;  forafmuch  as  the  Moon  can 
be  totally  Eclipfed.  For  this  could 
not  be,  was  not  the  Cone  of  the 
Earth’s  Shadow,  even  in  that  Part  ot 
it  which  the  Moon  paffes  through  in 
a  total  Edipfe,  bigger  than  the  Moon, 
though  it  be  Idler  than  the  Earth  it 
felf:  what  is  here  laid  is  iliuftrated, 

Fig.  ii.  12,  15, 

6.  The  Shadows  of  the  Earth  and 
Tk  Great-  Moon  being  thus  of  a  conical  FE 

Edrpfe  s'f-gure,  it  is  obvious  that  an  Eciipie 
fends  in  ejt|ier  0f  the  Eafth  or  of  the  Moon 

will  be  (cater is  pmbm)  greater  or 

longer, 
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longer,  when  the  Moon  is  in  her 
Pergiee ,  than  when  (lie  is  in  her  Ape-  Apogee  oj- 
gcc.  For  the  Moon  if  fhe  be  eclipfed  Perigee, 
in  her  Perigee ,  meets  with  a  thicker 
Part  of  the  Line  of  the  Earth’s  Sha¬ 
dow,  then  if  flic  be  Eclipfed  in  her 
Apogee ;  as  is  obvious  from  Fig.  15, 
where  the  Line  P.P  denotes  the  Moon's 
Paffage  through  the  Shadow  in  her 
Perigee ,  and  the  Line  A  A  in  her  Apo¬ 
gee.  And  m  like  manner,  if  the  Earth 
be  eclipfed  when  the  Moon  is  in  her 
Perigee ,  it  meets  with  a  thicker  Part 
of  the  Cone  of  the  Moon’s  Shade, 
than  it  does  if  it  be  eclipfed  when 
the  Moon  is  in  her  Apogee  ;  as  is  ob¬ 
vious  alfo  from  Fig .  13,  taking  the 
Circle  T  to  denote  the  Body  of  the 
Moon  ;  and  the  Line  P  P  to  denote 
the  Paffage  of  the  Earth  through  the 
Shade  of  the  Moon  in  her  Perigee , 
and  A  A  to  denote  the  like  in  the 
Apogee  of  the  Moon.  *  . 

But  the  Variety,  that  is  obferved  7. 
in  Refpect  to  the  Greatnefs  and  du- 
ration  01  Eclipies,  does  principally  Moons  du 
arife  from  the  Moon’s  being  then^ance 
more  or  lefs  diftant  from  a  Node  or^™eg  CI 
the  Eciiptick .  Which  ihall  be  illus¬ 
trated, 

\ 
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ftrated,  firft  in  reference  to  the  Moon, 
then  in  reference  to  the  Earth. 

An  Eclipfe  of  the  Moon,  confide- 
red  as  to  its  Greatnefs ,  is  either  Total , 
when  the  whole  Moon  is  eclipfed ; 
or  Partial ,  when  only  a  Part  of  it  is 
eclipfed.  c 

As  to  Duration ,  every  total  E~ 
clipfe  holds  longer  than  any  partial 
One.  And,  as  fame  partial  Eclipfes 
are  of  longer  Duration  than  other 
Partial,  fo  feme  total  Eclipfes  are  of 
longer  Duration  than  other  Total. 
Such  total  Eclipfes,  as  are  of  the 
longeft  Duration,  happen  when  the 
Moon  is  in  a  Node,  and  are  called 
central  Eclipfes,  becaufe,  as  the  Moon, 
paffes  through  that  Section  of  the 
Cone  of  the  Earth’s  Shadow,  which 
meets  with  the  Orbit  of  the  Moon, 
the  Center  of  the  Moon  paffes  exact¬ 
ly  through  the  Center  of  the  faid 
Section  or  Shadow. 

This  is  iiluftrated,  Fig .  14,  where 
the  fhaded  Circle  reprefents  the  Seftff 
on  afore-mentioned  of  the  Earth’s 
Shadow  ;  O  M  the  Orbit  of  the  Moon, 
E  C  the  Ediptick .  ’Tis  evident,  that 
the  Moon  in  this  Cafe  eroding  a  Dia¬ 
meter  of  the  fhaded  Circle,  makes  the 

longeft 
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longeft  Stay  fhe  can  make  in  the  Sha¬ 
dow  of  the  Earth ;  and  this  Stay  is 
computed  about  four  Hours  long. 
Whereof  the  Moon  takes  up  one  Hour 
ftom  her  Beginning  to  enter  into  the 
Shadow,  till  fhe  is  quite  im merged 
therein  ;  two  Hours  more  fhe  con¬ 
tinues  quite  immerged,  palling  on 
through  the  Shadow  ;  and  the  fourth 
Hour  is  taken  up  from  her  firft  Be¬ 
ginning  to  come  out  of  the  Shadow, 
till  fhe  is  got  quite  free  of  it.  W  hence 
by  the  Way  it  appears,  that  the  Wide- 
nefs  of  the  Shade  is  equal  to  about 
three  Diameters  of  the  Moon. 

In  Fig.  15,  is  represented  a  total}  Ir 
but  not-ceniral  Eclipfe;  which  hap-  a  Total, 
pens  when  the  Moon  meets  with  the^N(Jc‘ 
Shadow  of  the  Earth,  though  not  a tcJ™™fE 
a  Node,  yet  at  a  fmall  Diftance  from  the  Moon 
it.  And  as  it  is  obvious  from  the 
fame  Figure,  that  every  totai,  but 
not  central  Eclipfe  muft  be  of  a  fhorter 
Duration  than  a  central,  fo  it  is  alfo 
obvious,  that  one  total,  but  not 
central  Eclipfe  will  be  longer  than 
another,  in  Proportion  to  the  Moon’s 
greater  or  Ids  Diftance  from  a  Node 
at  that  Time. 
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12.  In  Fig.  1 6.  is  reprefented  a  partial 
A  partial  Eclipfe.  And  it  is  evident  from  the 

fheffloti.  ^ame  E*gure;  that  as  arby  tota^  Eclipfe 
’  mtift  be  of  longer  Continuance  than 
any  partial  ;  fo  one  partial  Eclipfe  is 
of  longer  Continuance  than  another, 
according  as  the  Moon  is  then  more 
or  lefs  diftant  from  a  Node.  It  is 
alfo  obvious,  that  the  longer  a  par¬ 
tial  Eclipfe  is,  fo  much  greater  is  it, 
L  e .  fo  much  greater  -Part  of  the 
Moon  is  darkned  or  paffes  through 
the  Shadow  of  the  Earth.  Hence  it  is 
ulual  to  conceive  the  Moon’s  Diame¬ 
ter,  as  divided  into  twelve  Parts,  cal¬ 
led  Digits  ;  by  which  the  Greatnefs  of 
partial  Eclipfes  are  meafured  and  di- 
ftinguifhed  ;  they  being  laid  to  be  of 
fo  many  Digits,  as  there  are  fuch 
twelve  Parts  covered  by  the  Shadow 
of  the  Earth,  when  the  Eclipfe  is  at 
greateft. 

In  all  thefe  Eclipfes  of  the  Moon,  • 
of  the  Pen-  A13  enters  ,  the  weftern  Side  of  the 
umbra  in  Shadow  with  her  eaftern  Side ;  and 

fix  Moo  f  lt  *s  her  weftern  Side  which  laffc 

’  quits  the  eaftern  Side  of  the  Shadow, , 

when  the  Eclipfe  ceafes.  But  now  as 

the  eaftern  Limb  or  Side  of  the  Moon 

draws  towards  the  Shadow;  before 

*  y  . 
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it  enters  the  thick  Shadow  it  felf,  and 
is  quite  darkened,  it  grows  more  and 
more  dim,  as  it  comes  nearer-  and 
7  nearer  to  the  Shadow.  Which  Dim- 
nefs  arifes  from  a  Penumbra  or  Difsk- 
ifhnefs,  which  always  attends  fuch 
Shadows,  arid  encompaffes  them  all 
round.  Thus  Fig.  17,  T  U  MR  fe- 
prefents  the  Shadow,  (where  comes 
not  any  Part  of  the  Sun’s  Light,) 
which  is  encompaffed  all  round  with 
the  Penumbra  UTPMRN,  where 
only  fome  Part  of  the  Sun’s  Light  is 
intercepted  by  the  Earth.  And  this 
Penumbra  is  more  dim  towards  T  U 
and  MR  the  edges  of  the  perfect 
Shadow,  becaufe  the  Rays  of  a  leffef 
Portion  of  the  Sun*  and  fo  fewer4 
Rays  reach  thither  ;  and  lefs  dim  to¬ 
wards  TP  and  RN,  where  more 
Rays  fall ;  and  beyond  which  Limit* 
all  the  Rays  of  the  Sun  have  a  free 
Courfe. 

In  fome  Eclipfes  the  Moon  quite  14, 
difappears  in  the  perfect  Shadow.  At^  «5w^ 
other  Times  fhe  appears  even  in  tht 
Midft  of  the  perfect  Shadow,-  of  adiflrco- 
reddilh  Colour  like  a  burnt  Brick. l^\nKA 
Which  reddith  Colour  is  fuppofed  to 4;^/ 
arife  from  the  Rays  of  the  Sun*  ei- 
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ther  refracted  in  the  Atmofphere  a- 
bout  the  Earth,  or  reflected  to  the 
Moon  by  Particles  flying  without  the 
Shadow  of  the  Earth  ;  or  elfe  to  arife 
from  the  Illumination  of  the  Stars,  or 
all  thefe  Caufes  together, 

There  happen  moft  Years  two  E- 
;dipfes  of  the  Moon  at  leaft.  For 
there  being  two  Nodes,  wherein  the 
Moon  erodes  the  Eclipick ,  and  which 
move  contrary  to  the  Series  of  the 
Signs,  and  the  Earth  going  round  the 
Ecnftick  every  Year  the  other  Way, 
or  according  to  the  Series  of  the 
Signs;  hence  it  is  obvious,  that  the 
Earth  muft  meet  the  Moon’s  Nodes 
every  Year.  If  therefore  it  happens 
then  to  be  Full  Moon,  there  mull  be 
a  central  Eclipfe.  If  it  be  not  then 
Full  Moon,  but  more  than  ten  Days 
(and  more  than  fifteen  it  cannot  be ) 
either  before  or  after  a  Full  Moon  ; 
yet  lb  great  is  the  Inclination  of  the 
Moon’s  Orbit  to  the  Echftick ,  and  fo 
great  is  the  Thicknels  of  the  Cone  of 
the  Earth’s  Shadow,  that  the  Moon 
will  fcaxce  mifs  going  through  feme 
Part  of  the  Shadow ;  and  confequent- 
ly  there  will  be  at  leaft  a  partial  E- 
clipfe.  But  if  the  Earth  happens  to 
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meet  a  Node  of  the  Moon  on  the 
very  Day  of  a  New  Moon,  or  one 
or  two  Days  before  or  after,  (which 
happens  but  feidom)  in  this  Cafe  the 
Moon  will  be  far  enough  to  avoid 
the  Shadow  of  the  Earth,  both  in  the 
foregoing'  and  alfo  following  •  Full 
Moon  ;  and  fo  there  will  be  no  E- 
clipfe  of  the  Moon  that  half  Yean 
And  this  may  fuffice  in  Relation  to 
the  Eclipfes  of  the  Moon. 

Proceed  we  now  to  the  Eclipfes  of  , 
the  Earth,  which  are  commonly  cal-0/\fi  sin 
led  Eclipfes  of  the  Sun,  torafmuch  asToEaJ  °r 
the  Moon,  which  more  or  left  covers 1<lmaL 
the  Sun,  being  not  feen  by  us,  the 
Deficiency  of  Light  appears  to  our 
Sight  as  in  the  Sun  it  felf.  Whence 
an  Eclipfe  of  the  Sun  is'  diftinguifhed 
alfo  into  a  total  Eclipfe,  wherein  the 
Moon  covers  the  whole  Body  of  the 
Sun  from  us  ;  and  a  partial  Eclipfe, 
wherein  the  Moon  covers  only  a  Part 
of  the  Sun. 

But  it  is  to  be  well  obferved,  that  _  7. 
although  an  Eclpife  of  the  Sun  be  in  °f  a 
reality  an  Eclipfe  of  the  Earth  ;  yet  f^IsLf 
what  is  called  a  total  Eclipfe  of  the 
Sun,  is  not  to  be  conceived  as  in  rea¬ 
lity  a  total  Eclipffe  of  the  Earth  j  or 
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that  the  whole  upper  and  oppofite 
Hemifphere  of  the  Earth  is  then  de¬ 
prived  of  the  Sun’s  Light,  as  in  a  To¬ 
tal  Eclipfe  of  the  Moon  is  the  whole 
oppofite  Hemifphere  of  the  Moon. 
The  Reafon  of  which  Difference  is 
this.  *  The  Earth  being  bigger  than 
the  Moon,  the  Cone  of  its  Shadow  is 
big  enough  to  involve  the  whole  op¬ 
pofite  Hemifphere  of  the  Moon  in  its 
Darkmefs.  Whereas  the  Moon  being 
lefs  than  the  Earth,  the  Cone  of  her 
Shadow  will  involve  at  once  only  a 
fmall  Traft  (CD  in  tig.  18,)  of  the 
oppofite  Hemifphere  of  the  Earth,  fo 
as  to  hide  the  whole  Sun  from  the 
Inhabitants  thereof ;  and  confequent- 
!y  there  will  appear  only  to  thefe  a 
Total  Eclipfe  of  the  Sun,  whilft  to  the 
Inhabitants  of  the  adjoining  Tracts 
BC,  and  D  E,  the  Sun  will  appear  to 
be  but  partially  Eclipfed  ;  and  beyond 
thefe  on  each  Side,  there  will  be  no 
Eclipfe  at  all  of  the  Sun,  as  is  evident 
from  the  fame  Fig .  18,  *• 

'The  Moon  moving  from  Weft  to 
E aft,  that  is,  from  &  through  ni  to 
maiiy^  hence  her  eaftern  Limb  appears 
clipfed,  but  to  us  firft  to  cover  the  weftern  Limb 
weryjhorp  0f  tfrc  gun.  And  when  there  is  a 

Total 
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Total  Eclipfe  of  the  Sun,  for  the  Time 
that  the  Moon  covers  all  the  Sun  from 
us,  it  is  fo  dark,  as  that  fometimes  the 
Stars  have  appeared,  and  there  has 
been  need  of  Candle-light.  But  then 
this  Darknefs  lafts  but  a  very  little 
While ;  for  no  fooner  is  the  (*)  Dif- 
cus  or  Face  of  the  Sun  quite  covered 
by  the  Moon,  but  almoft  prefently 
fome  Part  of  the  faid  Difcus  begins 
to  be  uncovered  again,  and  a  very 
little  Part  of  it  being  fo  uncovered 
gives  a  confiderable  Light.  All  which 
Particulars  relating  to  a  Total  Eclipfe 
of  the  Sun  were  Actually  exemplify’d 
herein  England  n o longer* than  oA[ril 

1 71 5- 

It  happens  fometimes,  that  a  Cen-  x9* 
tral  Eclipfe  of  the  Sun  is  not  a  Total  ECcnpfelf 
Eclipfe ;  but  about  the  Limb  or  Edge  the  Sun 
of  the  Moon,  which  looks  like  a  black 
or  dark  Spot,  may  be  feen  the  Limb 
of  the  Sun,  which  appears  like  a  Cir¬ 
cle  of  Light,  as  in  19.  This  is 
occafioned  by  the  Shadow  of  the 
Moon  being  too  fhort  to  reach  quite 


(*)  The  Sun’s  Face  is  called  its  Difcm, 
RealoHj  as  the  Moon’s  Face  is  fo  called, 
ot  Chap.  4-  Sett,  6. 
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to  the  Earth ;  and  this  Shortnefs  of 
the  Moon’s  Shadow  may  be  occafion- 
eel,  either  by  the  Moon  being  in 
her  eAfogee ,  or  elfe  by  the  Rays  of 
the  Sun,  which  pafs  by,  the  Edge  of 
the  Moon,  being  bent  by  Inflection, 

-  and  fo  Shortening  the  Shade  of  the 
Moon. 

20,  The  greateft  Eclipfe  of  the  Sun 
of  the  (wherein  the  Shadow  of  the  Moon 

NT/T/d  Pa^es  a^onS  t^le  Middle  of  the  Earth ) 
when  the  Moon  happens  to  be  in 
g  Yean  a  Node  at  the  Moment  of  her  Change. 
If' the  be  not  far  from  a  Node,  the 
Shadow  of  the  Moon,  or  at  leaft  fome 
Part  of  the  Penumbra  will  fall  on 
#fome  Tract  of  the  Earth,  (as  being 
large  enough^  and  will  there  make  a 
Total,  or  at  leaft  partial  Eclipfe.  And 
■  in  this  RefpeCt  there  are  more  Eclipfes 
of  the  Sun,  than  of  the  Moon.  But  in 
RefpeCt  of  any  one  given  Place  of 
the  Earth*,  there  are  much  fewer  vifb 
ble  Eciipfes  of  the  Sun  than  of  the 
Moon,  for  the  Shade  of  the  Moon  is 
leiler  than  the  Shade  of  the  Earth  ; 
and  coaiequentiy  the  former  will  not 
fo  often  involve  any  given  Place  of 
the  Earth , .  as  the  latter  will  fome 
Part  of  the  Moon. 


r 


It 


of  the  Sun  and  Moon.  71 

It  remains  now  only  to  obferve,  2i 
that  the  Ecliptick  isfo  called,  becaufe  The  Ech> 
all  the  fore-mentioned  Eclipfes  hap-t,ck»  ^ 
pen,  only  when  the  Moon  is  in  Oi:joculed- 
near  a  Node,  u  e.  in  or  near  the 
Plane  of  the  Ecliptick.  And  as  all 
Eclipfes  of  the  Sun  and  Moon  happen 
in  the  Ecliptick ,  lo  likewife  do  the 
Eclipfes  of  the  other  Planets,  of  which 
we  come' now  to  fpeak* 
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CHAP.  VI. 

' 

Qf  the  Plraenomena  of  the  prima¬ 
ry  Planets,  of  Saturn,  Jupi- 
*  ter,  Mars,  Venus,  and  Mer- 
icury ;  as  alfo  of  the  .feconda- 
.  ry  Planets,  or  the  Satellites  of 
patijrn  and  Jupiter. 


i,  A  S  there  are  five  primary  Planets 
Tbe'tri ■  f\  befides  the  Earth,  fa  they  are 

’vet! min  diftinguifhed ,  by  Reafon  of  their 
guh%ed  in- Situation  with  Refpect  to  the  Earth, 
^oSupe-  Infer i oar  and  Superiour.  The 

inferiour,  former  are  fuch  as  move  between  the 
with  Re-  Earth  and  Sun,  and  are  two,  Venm 

Mt-t  cury ;  the  latter  are  foch,  as 
have  the  Orbit  of  the  Earth  between 

V 

the  Sun  and  their  own  Orbits ,  and 
thefe  are  three,  Saturn ,  Jupiter,  and 
Mars »  This  with  their  refpeftive 
Order  may  be  feen,  Fig.  i. 

Although  both  inferiour  and  fupe- 
Hence  a  Hour  Planets  agree  in  this,  that  .the 
tips  feme  Planes  of  their  Orbits  crofs  the  Plane 
pi  erer.c,  ^  t]^e  EcUftick  \  yet  their  different 

Situation 
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Situation  with  Refpe£t  to  the  Earth  *s  tothe'& 
occafions  feme  Difference  in  the  nafnomea 
"Phenomena  refpeffively  belonging  to 
them. 

I  fhall  begin  with  the  inferiour  3° 
Planets,  whofe  Orbits  together  with 
the  Orbit  of  the  Earth  and  Ecliptickven us, 
are  reprefented  ,  Fig .  20,  namely  ^why'lt  aP- 

M  5  reprefents  the  Orbit  of  Mercury 
V  2  of  Venus,  T  the  Earth  in  its  Or-^^ni- 
bit,  T  5,  the  outermoft  Circle,  dieg^ 
Ecliptick ;  the  little  Circle,  S  in  the  Backward, 
Center,  the  Sun.  Now  Venus  moving 
in  a  leffer  Orbit  than  the  Earth,  but  ftilk 
the  fame  Wav,  viz .  from  Weft  to 
Eaft  ;  it  is  evident,  that  when  Venm 
is  in  D  E  F  the  more  remote  Part  of 
her  Orbit  from  the  Earth  T,  fhe  will 
appear  to  us  in  T  to  move  according 
to  the  Series  of  the  Signs,  (viz.  from 
t  to  vfy  and  fo  to  move  di¬ 

rectly  forward.  When  Venus  is  come 
to  G,  from  thence  to  H,  fhe  will  ftill 
appear  to  move  dire&ly  forward^  but 
(lower  than  before  ;  forafmuch  as  fhe 
now  moves  as  it  were  in  a  ftraight 
Line  towards  T  the  Earth.  As  fhe 
paffes  beyond  H  through  A  to  B, 
moving  quicker  than  the  Earth,  fhe 
will  pafs  between  the  Earth  and  the 
•  h  •  Sun. 
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Son,  and  will  feem  to  us  on  the 
Earth  to  move  contrary  to  the  Series 
of  the  Signs,  (viz.  from  y?  to  t  ,) 
and  fo  to  have  a  retrograde  Motion, 
or  to  move  backward.  Between  her 
direct  and  retrograde  Motion,  viz. 
about  H,  Hie  will  appear  jiat ionary , 
i.  e.  to  ftand  ftill ;  forafmuch  as  the 
right  Lines  then  joining  the  Earth, 
and  Fen  & s  will  for  fome  Time  conti¬ 
nue  parallel.  And  in  like  manner 
between  her  retrograde  and  direct 
Morion,  viz.  about  B,  fine  will  ap¬ 
pear  a  fecond  Time  to  ftand  ftill. 
From  what  has  been  faid  Tis  obvi¬ 
ous,  that  Venm  when  fhe  is  retro¬ 
grade,  as  at  A,  is  nearer  the  Earth, 
and  therefore  feerns  bigger  ;  -  and  on 
the  other  hand  when  fhe  is  direft,  as 
at  E,  fhe  is  more  remote  from  the 
Earth,  and  fo  (cater is  paribm)  feems 
Idler. 

^  The  feveral  Phafes  of  Venm ,  ac- 
Tbe /eve-  cording  to  her  different  Pofition  with 
ral  Chafes  Refpeft  to  the  Earth,  are  reprefented 
^  Vcnus*  as  they  are  in  the m (elves,  Fig .  21. 
Whence  it  is  evident,  that  when  Ve¬ 
nus  is  at  A,  that  is,  molt  retrograde 
and  neareft  to  the  Earth,  fhe  does 
not  appear  to  us,  her  dark  Face  be- 
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ing  towards  us,  and  if  fire  then  hap¬ 
pens  to  be  in  or  near  enough  to  a  Node, 
flie  will  pafs  direQdy  between  the  Earth 
and  Sun,  and  fo  feem  as  a  fpot  in  the 
Sun.  Otherwife,  if  fhe  be  far  enough 
from  a  Node,  fhe  will  go  on  one  fide 
of  the  Sun,  either  Northward  or  South¬ 
ward.  At  B  Hie  will  appear  horn¬ 
ed,  at  C  with  an  half  Orb,  at  D  gib¬ 
bous,  and  at  E  ( where  fine  moves 
moft  direflly,  and  is  moft  remote 
from  the  EarthJ  with  a  full  Orb; 
unlefs  Ihe  be  then  in  or  near  enough 
to  a  Node,  in  which  Cafes  Hie  will 
be  hid  from  us  by  the  Sun.  After 
her  Full,  Venus  undergoes  the  fame 
Phafes  as  afore ,  only  an  inverted 
Order,  till  {he  comes  to  her  Change 
again.  As  Fig.  21,  reprefents  the 
feveral  Phafes  of  Venn#,  as  they  are 
in  -themfelves;  fo  Fig.  22,  reprefents 
them,  as  they  appear  to  us  on  the 
Earth  ;  the  correspondent  Phafes  be¬ 
ing  denoted  in  both  Figures  by  the 
fame  Letters,  A,  B,  C,  &c. 

Lafiiy,  Venus  moving  round  the  5. 
Sun  at  a  leffer  DiHance  than  the  Earth  whyvtxm 
does,  hence  to  us  Hie  appears  as  ah  ^Jac. 
ways  accompanying  the  Sun  ;  herccmpany- 
greateft  Elongation  or  Diftance  from  ]cng  the  . 

the 
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why  called  the  Sun  being  about  45  Degrees,  f  or  a 
Sign  anc^  Half.  When  (he  appears 
Hefperus,  before  the  Sun  in  the  Morning,  and 
&c'  fo  does  as  it  were  ufher  in  Day-light, 
{he  is  then  called  Phofghorm  or  Luci¬ 
fer,  or  the  Morning  Star ;  when  after 
the  Sun  at  Evening,  then  Ihe  is  called 
He f germ  or  Vtfger ,  or  the  Evening 
Star . 

What  has  been  faid  and  illuftrated 
concerning  Venm ,  is  alfo  to  be  un- 
Phxnome- derftood  in  reference  to  the  like  Pha- 
lli^nomena  of  Mercury  ;  only  it  muft  be 
confidered,  that  the  Orbit  of  Mercury 
being  leffer  than  that  of  Venm ,  hence 
Mercury  never  appears  at  fuch  a  Di- 
ftance  from  the  Sun,  being  never  a 
whole  Sign  diftant  from  it ,  and  fo 
very  feldom  to  be  feen.  In  like 
manner,  Mercury  going  round  its  Or¬ 
bit  in  fhorter  Time  than  Venm  does 
her  Orbit ;  hence  the  direct  Motions, 
Stations,  and  Retrogradations  of  Mer¬ 
cury  will  occur  oftner,  than  thofe  of 
Venm .  And  fo  much  may  fuffice 

for  the  two  inferiour  primary  Pla¬ 
nets* 

7*  As  the  Agreement  between  the 
The  A'  Phanotnena  of  Venm  and  Mercury  a-? 

greement  ~  t 

between  rites  from  their  being  both  inferiour 
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Planets  to  the  Earth ;  fo  a  like  A- th?  Ph»* 
greement  between  the  Phenomena  of 
Mars,  Jupiter  and  Saturn,  arifes  riour  pu- 
from  their  being  fuperiour  Planets  to  nrets>  aJlM 
the  Earth.  _  til's* 

Let  then  in  Fig .  25,  T  5  repre-n^n<m. 
fent  the  Orbit  of  the  Earth,  M  <?  the  8. 
Orbit  oi  fany  fuperiour  Planet,  parti 
cularly)  Mars .  Mis  evident,  that  /tef  Mars 

Aforj*  will  not  appear  to  us  always  aTPeary 
accompanying  the  Sun,  ,  (as  do  the  in- 
ferious  Planets,  Venus  and  Mercury,)  c ally  op- 
but  will  appear  fometimes  as  ^^^sun- 
metrically  oppojite  to  the  Sun.  For 
whereas  the  Earth  goes  round  its  Or¬ 
bit  fooner,  than  Mars  does  his ;  ’tis 
obvious  that  the  Earth  will  fome¬ 
times  be  in  the  Middle  between  Mars 
and  the  Sun  ;  for  Inftance,  while 
Mars  is  at  M,  the  Earth  may  be 
at  A. 

Further,  fuppofing  Mars  to  be  in  9. 

M,  and  the  Earth  to  be  in  B,  AlarsTheFPeri - 
will  appear  ftationary,  for  the  Rea- 
fon  affigned,  Sett .  x,  concerning  the  appears 
like  Phenomenon  of  Venus .  As  the{^^y 
Earth  moves  from  B  through  C,  D,  Oilh  Come* 
E,  F,  G  to  H,  Mars  will  appear  to*imest0 
move  forward  among  the  fixed  Stars  ;^j  for- 

but  with  this  Difference,  that  he  will  fometimes 

appear  backward* 
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appear  to  move  quicker,  when  he  is 
molt  remote  from  the  Earth,  and  in 
Conjunction  with  the  Sun,  (i.  e.  when 
he  and  the  Earth  are  fo  fituated,  as  is 
reprefented  Fig .  23,  by  fuppofing  the 
Earth  to  be  in  D  E  F,  and  Mars  in  or 
about  M ,)  and  ilower,  when  he  is  fo 
fituated  with  RefpeCt  to  the  Earth, 
as  M  is  reprefented  Fig  23,  to  be 
fituated  with  Refpect  to  either  of  the 
two  Segments  of  the  Earth’s  Orbit , 
B  C  or  G  H.  Whenever  the  Earth 
has  fuch  a  Situation  to  Mars ,  as  H 
hath  to  M  in  Fig.  23,  ( which  will  at 
Length  be,  forafmuch,  as  although 
Mars  moves  the  mean'  Time  round 
the  Sun,  the  fame  Way  as  the  Earth, 
or  according  to  the  Series  of  the 
Signs  ;  yet  the  Earth  moves  fafter, 
and  fo  will  overtake  Mars J  the  Pla¬ 
net  Mars  will  again  appear  to  ftand 
ftill.  And  fome  fhort  Time  after 
will  appear  to  go  backward,  or  con¬ 
trary  to  the  Series  of  the  Signs.  For 
the  Earth,  as  it  moves  from  H  thro’ 
A  to  B,  having  overtook  and  gone 
beyond  Mars ,  will  make  Mars  appear 
to  us  to  move  contrary  to  the  Series 
of  the  Signs,  or  from  ®  towards  nr, 
&c.  And  in  this  Situation  Mars  ap¬ 
pears 
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pears  oppofite  to  the  Sun,  and  alfo 
greateft,  becaufe  it  is  then  neareft  to 
the  Earth. 

The  like  Phenomena  happen  to 
Jupiter  and  Saturn ,  fave  that  the  Re-  Ju^er 
trogadations  of  Saturn  are  more  fre- 
quent  than  thofe  of  Jupiter ,  and  of  like  fore- 
Jupiter  than  thofe  of  Mars  ;  foraf 
much  as  the  Earth  does  oftner  over-  m  with 
take  Saturn  than  Jupiter ,  and  Jupiter  Mars* 
than  Mars . 

’Tis  obvious,  that  the  0,  bit  of  the  II# 
Earth  being  nearer  the  Sun  than  the  None  of  the 
Orbits  of  the  Superiour  Planets,  none  fJ£r'mr 
of  thefe  can  hide  the  Sun  from  the  can  hide 
Earth.  But  on  the  contrary,  any  of  the  Sun, 
them  may  be  hid  by  the  Sun,  while  btfe*n>mfy 
the  laid  Planet  is  direft,  if  it  be  but  be  hid  by 


near  enough  to  a  Node. 


Laftly.  Saturn  and  Jupiter  appear 


the  Sun. 


12. 


not  to  us  with  feveral  Phafes,  butSaturn^ 
always  with  a  full  Orb  ;  fora  (much  Jupiter, 
as  that  Hemifphere  of  each,  which  is 
toward  the  Sun,  and  fo  enlightened,  with  a  full 
is  alfo  always  toward  the  Earth,  t\ve,0rb- 
Earth  being  f comparatively)  never  far 
diftant  from  the  Sun,  which  is  the 
Center  of  the  Orbits  of  Jupiter  and 
Saturn .  For  the  Diftance  of  Jupiter 
from  the  Sun  is  above  five  Times. 

and 
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and  that  of  Saturn  almoft  ten  Times, 
greater  than  that  of  the  Earth  from 
the  Sun. 

i|.  „  But  it  is  not  fo  as  to  Mars .  For 

Mars,  why  the  Diftance  of  Mars  from  the  Sun 
par?/*  being  but  (* )  half  as  much  again  as 
iikewife.  the  Diftance  of  the  Earth  from  the 
Sun,  it  follows  that  the  Hemifphere 
of  Mars j  which  is  towards  the  Sun, 
will  not  always  (To  much  as  fenfibly 
appear  toj  be  toward  the  Earth.  In 
Fig.  24,  let  T  be  the  Place  of  the 
Earth  in  its  Orbit  T  6 ,  and  the  Circle 
A  B  C  D  denote  the  Orbit  of  Mars . 
*Tis  evident,  that  Mars  being  in  A  or 
B,  That  is,  either  in  Conjunction 
with,  or  in  Oppofition  to  the  Sun,) 
turns  the  fame  Face  towards  the 
Earth,  as  it  does  towards  the  Sun, 
and  fo  fhines  with  a  full  Orb.  But 
in  C  or  D  the  enlightened  Face  or 
Hemifphere  of  Mars  is  not  all  feen  ; 
but  Mars  appears  a  little  defective  of 
Light,  in  that  Part  of  it  which  is 
from  the  Sun,  and  fo  appears  gib¬ 
bous.  And  thus  we  have  folved  at 
leaft  the  more  remarkable  Phenomena j 


C*)  That  is,  as  i$.  to  io6 


both 


# 


of  Mars,  Jupiter,  and  Saturn. 

both  of  the  inferiour  and  fuperiour 
primary  Planets* 

It  remains  only  to  add  fomewbat  14. 
concerning  the  fecondary  Planets,  be-  *he  SafeT;* 
Tides  what  has  been  faid  of  them,  p^cV{2T 
Chap.  1.  And  the  firft  Particular  that  Saturn  un- 
deferves  Obfervation,  is  this,  that  the  ferf° 
like  Phenomena  to  thofe  which  hap-  ip^s> 
pen  between  the  Earth  and  the  Moon, 
happen  between  Jupiter  and  Saturn  , 
and  their  refpe£kive  Satellites  ■  foras¬ 
much  as  the  faid  Satellites  are  no 
other  than  fo  many  Moons  in  refpefit 
to  their  refpe£fcive  primary  Planet. 

Hence,  whenever  either  primary  Pla¬ 
net  fo  comes  between  the  Sun,  and 
any  one  of  its  refpeftive  Satellites ,  as 
to  hinder  the  Rays  of  the  Sun  from 
falling  upon  it  ,  it  buffers  an  Eclipfe. 

And  on  the  other  hand,  whenever 
any  Satelles  comes  fo  between  the  Sun 
and  its  primary  Planet,  as  to  inter¬ 
cept  the  Sun’s  Rays  from  its  Primary, 
the  faid  Primary  undergoes  an  Ec-* 
lifpe. 

The  fecond  Particular  worthy  of 
Obfervation  is  the  Phenomenon  of  Sa~  °f 
turn ,  which  appears  like  an  Annul w  Anfo  of 
or  Ring,  encompaffing  Saturn ,  as  is 
reprefented  Fig .  25.  From  the  vari- 

Ct  ous 
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ous  Pofition  of  this  oAnnulm  in  re* 
fpeffc  of  the  Sun  and  the  Obferver, 
(it  being  opacous,  like  Saturn  it  felfj 
arifes  the  feveral  Phafes  of  (' what  they 
call )  the  eAnfa  of  Saturn  ,  becaufe 
they  appear  like  the  two  Handles  of 
a  Cup,  or  the  like.  And  this  is  fuffi- 
cient  to  our  prefent  Defign,  concern¬ 
ing  the  inferiour  and  fuperiour  Pla¬ 
nets,  as  alfo  concerning  the  Satellites 
of  Jupiter  and  Saturn . 


CHAP. 


(  S3  ) 


0 


C  H  A  P.  VII. 

Of  the  Phenomena  of  the  fixed 

Stars . 

I 

IYAving  fhewn  how  the  Phoneme* 

J.  na  of  the  Sun,  and  Moon,  and 
planetary  Stars  may  be  folved ,  we futje$  to 
are  to  proceed  next  to  the  Solution  EchPf€S* 
of  the  ‘Phenomena  of  the  fixed  Stars a 
And  thefe,  not  borrowing  their  Light 
from  the  Sun,  but  flaming  with  their 
own  native  Light,  are  therefore  not 
fubjeft  to  any  fuch  Deficiency  of 
Light,  as  is  called  an  Eclipfe. 

It  is  indeed  obferved  of  (*)  fome  2. 
of  the  fixed  Stars,  that  they  do  for  a  jme 
certain  Period  appear,  and  then  dif-  f0yfixime 
appear.  Which  Phenomena  is  fup-  appear, 
pofed  to  arife  from  the  fa  id  Stars  anfiken 
having  fome  Macula  or  Spots,  which  1  appe3irf 
move  round  them  in  certain  Periodi¬ 
cal  Times;  as  the  Spots*  of  our  Sun 
are  obferved  to  move  round  it.  Nay, 


(f)  Concerning  fuch  fixed  Scar?,  fee  Dr.  Gregory  s 
Afiron.  Phyf,  And  Geom,  Elem,  Lib,  2,  Prop.  3©. 

G  2  it 
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it  is  thought,  that  thefe  Spots  do 
fometimes  grow  fo  great,  as  to  quite 
cover  the  Star  to  which  -they  belong, 
and  fo  to  make  it  difappear  altoge¬ 
ther;  and  that  this  is  the  Reafon, 
that  feveral  fixed  Stars  obferved  by 
the  Ancients,  are  now  not  to  be  feen. 
And  this  Opinion  is  countenanced 
by  the  Obfervations  that  have  been 
made,  that  fometimes  a  whole  Year 
together  our  Sun  has  fhone  with  a 
more  faint  Light  than  at  other  Times; 
this  being  fuppofed  to  be  caufed  by 
the  Spots  of  our  Sun  being  for  that 
Time  grown  greater  than  Ordinary. 

A.s  to  the  fixed  Stars  appearing  of 
of  the  ^/-different  Magnitudes  or  Bignefs  to  us, 
/erenf  this  is  afcribed  vulgarly  to  their  be- 
SSing  really  fome  bigger  than  others. 
star/.  But  the  more  learned  in  e Aftronomy 
refer  this  apparent  Difference  of  Mag¬ 
nitude  only  to  their  different  Di- 
ftances  from  us.  As  this  Difference 
of  Diftance  is  fufficient  to  make  fome 
appear  bigger,  fome  leffer ;  fo  the 
Diftance  of  the  neareft  to  us  being 
vaftly  great,  hence  our  Senfe  of  Vifi- 
on  cannot  difcern  the  different  Di- 
ftances,  and  confequently  they  appear 
to  us  as  all  placed  in  one  and  the 

fame 
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fame  concave  Sphere.  By  Reafon  of 
their  apparent  different  Magnitudes, 
they  are  ufually  diftinguifhed  into  fix 
Gaffes,  being  refpeftively  called  Stars 
of  the  Firfty  Second ,  &c.  Magnitude . 

As  to  the  Riling,  Setting,  and  Re-  ^ 
volution  of  the  fixed  Stars  round  the  rbefeem- 
Earth  once  in  24  Hours,  it  has  been ProP^ 

( above  obferved,  that  thefe  ‘Phanome-  the 'fixed 
na  may  be  folved  by  the  diurnal  Re- StAYs  wj 
volution  of  the  Earth  round/its  own 
oA.xis.  But  befides  this  apparent  diur¬ 
nal  Motion,  from  Eaft  to  Weft,  the 
fixed  Stars  feem  to  have  another  Mo¬ 
tion,  whereby  they  feem  to  move 
very  flowly  from  Weft  to  Eaft,  or 
according  to  the  Series  of  the  Signs. 

This  Motion  is  fo  very  flow,  that  it 
is  computed  to  require  about  25  or 
26  thoufand  Years  for  the  fixed  Stars 
to  feem  carried  thereby  round  the 
Heavens ;  whence  it  is  filled  (f ) 

Annrn  Magnmy  or  the  great  Tear. 


(f)  It  is  alfo  (Hied  Annul  ?latomcufy  becaufe  the 
Platonifts  teach,  that  every  fuch  Period  Things  are 
reftored  to  the  fame  State  and  Condition  as  they 
were  fo  many  Years  afore. 


g  j 
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5.  This  Motion  is  commonly  efteemed 
The  proper  as  reaj  proper  Motion  of  the  fixed 

the  fixed  Stars.  But  the  more  learned  in  Jfiro- 
>$ tars ) not  nomy  conceive  the  fixed  Stars  to  have 
Real,  but pacb  rea}  potion,  as  for  other 

fent;S  Reafohs,  fo  particularly  for  this,  viz. 
whence  it  becaufe  the  faid  Motion  of  all  the 
ar/^St  fixed  Stars  may  be  more  (imply,  and 
compendioufly  folved,  by  the  bare 
changing  of  the  Places  of  the  Equi¬ 
noctial  Points.  For  it  comes  to  the 
fame,  whether  we  fuppofe  the  Equi¬ 
noctial  Points  to  be  unmovable,  and 
the  fixed  Stars  to  move  forward  ac¬ 
cording  to  the  Series  of  the  Signs ; 
or  the  fixed  Stars  to  be  unmoveable, 
and  the  Equinoctial  Points  to  be 
moved  backward,  or  contrary  to  the 
Series  of  the  Signs.  What  has  been 
faid,  is  iiluftrated,  Fig.  26,  where 
,  v  r  <s>  e:  yf  reprefent  the  Orbit  of  the 
Earth  about  the  Sun,  A  E  B()  the 
Earth  it  fell,  T  and  &  the  two  Equi¬ 
noctial  Points  for  any  one  Year.  The 
Earth  moving  forward  again  from  i 
through  vf  towards  r?  the  Plane  of 
the  Terreftrial  Equator  being  produced, 
will  pafs  through  the  Sim  *  at  [r,] 

*  Note,  That  thefe  [  T  ]  [  £s  -*]  (land  for  the 
prick’d  T  and  £3  in  the  Figure,  the  Types  of  which 
could  not  be  had  in  Time. 

'  before 
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before  that  the  Center  of  the  Earth 
comes  to  r.  And  in  like  manner, 
the  Earth  moving  forward  .from  r 
through  $  to.  £s,  the  Plane  of  her 
Equator  being  produced  ,  will  pafs 
through  the  Sun  at  [  e  ],  before  that  the 
Center  of  the  Earth  comes  to  But 
the  Equinox  will  be  then,  when  the 
Sun  is  found  in  the  Plane  of  the^Ter- 
reftrial  Equator ;  and  thofe  Points  of 
the  Ecliptick  are  rightly  efteemed  the 
Equinoctial  Points,  wherein  the  Sun 
is  feen  at  the  two  Equinoxes .  Whereas, 
therefore,  r  and  e  were  the  Equi¬ 
noctial  Points  the  la  ft  Year,  the  next 
Year  [  r  ]and[  ^  ] will  bethe  Equinoctial 
Points ;  and  fo  the  Equinoctial  Points 
will  go  backwards,  confidered  as  to 
feveral  Years*  And  by  this  Change 
of  the  Equinoctial  Points,  a  fixed  Star 
that  keeps  its  Place  at  that  Point  of 
the  Ecliptick v  which  is  denoted  by 
r ,  and  where  afore  was  the  vernal 
Equinoctial  Point,  will  now  fee m  to 
be  moved  forward  from  the  vernal 
Equinoctia  Point  to  [  r  ]  as  much  as  the 
interval  r  [r.]  Wherefore,  this  be 
ing  the  moft  Simple,  and  confequent- • 
ly  moft  natural  Way  of  helving  the 
Phenomenon  we  are  fpeaking  of,  it 
is  generally  embraced  now  a-days. 

G  4  An 
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The  feve- 
?al  Con¬ 
ftellations 
to  which 
$he  more 
remark¬ 
able  fixed 
Stan  are 
reduced. 
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And  not  only  fo,  but  it  is  alfo  0) 
mathematically  demonftrated,  for 
what  Realbns  the  Equinoctial  Points 
do  thus  tnove  backward,  or  the  Equa¬ 
tor  every  Year  erodes  the  Ecligtick 
a  little  fooner  or  forwader  than  it 
did  the  lad  Year.  Whence  that  which 
is  commonly  called  the  groper  Motion 
of  the  fixed  Stars ,  is  now  a-days  ftiled 
by  the  learned  in  Jfironomy ,  the  Pra- 
cejjiqn  or  e Anticipation  of  the  Equino¬ 
ctial  Points , 

It  remains  only  to  fet  down  the 
Conftellations ,  whereto  the  more  re¬ 
markable  of  the  fixed  Stars  are  redu¬ 
ced.  It  has  been  fliewn  already, 
what  are  the  twelve  Conftellations  or 
Signs,  whereby  are  comprehended 
the  fixed  Stars  that  lie  in  the  Zj'duick. 
In  refpedt  of  which,  the  other  Con¬ 
ftellations  are  diftinguifhed  into  north¬ 
ern  or  fouthern.  The  northern  Con¬ 
ftellations  firft  diftinguifhed  by  the 
Antients,  are  the  little  Bear,  the  great 
Bear ,  ( or  Charles-wainf)  the  Dragon , 
Ceghem ,  Bootes ,  the  northern  Crown , 
Hercules ,  the  Harp,  (or,  as  it  is  ftiled 


(||)  See  f)r.  Gregory’s  Aflron .  Lib.  i0  Prop .  64. 
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by  fome,  the  Vultur  cadens ,)  the 
Swan,  Cajfiopeia,  Terfem,  Andromeda , 
the  northern  Triangle ,  the  Charioteer , 
the  great  Horfe  or  Tegafus ,  the  little 
Horfe,  the  Dolphin,  the  e Arrow,  the 
Eagle,  Serpentarim,  the  Serpent.  To 
thefe  21  northern  Conftellations  were 
afterwards  added  the  Conftellations 
of  oAntinows,  Berenice's  Hair,  and  (by 
us  Enghjh)  Charles  s  Heart.  Thefouth- 
ern  Conftellations  known  to  the  An- 
tients  are  the  Whale ,  Eridanm,  the 
Hare,  Orion,  the  greater  Dog,  the 
leper  Dog ,  the  Ship ,  the  Hydra, 

Crater  or  two-handed-Pot,  the 
ven  or  Crow,  the  Centaur ,  the  Wolf, 
the  Altar,  the  fouthern  Crown ,  the 
[out hern  fifh.  To  thefe  15  are  not 
long  fince  added  12  Conftellations, 
made  up  of  the  fixed  Stars  about  the 
fouth  Pole,  and  not  vifible  to  us, 
viz.  the  Phanix,  the  Crane,  the  Indi¬ 
an,  the  Peacock,  the  Apm,  the  fouth¬ 
ern  Triangle,  the  Fly ,  the  Chameleon, 
the  flying  Fifh,  the  Toucan  or  Ameri¬ 
can  Gooje,  the  Hydras,  the  ‘ Dorado , 
and  the  Royal  Oak. 

Beiides  thefe  Conftellations  there  ^ 
appears  in  the  Heavens  a  certain  of  the 
Trad,  which  goes  quite  round  the 

<  Heavens  dy' 


the 

Ra- 
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Heavens,  and  from  its  appearing  to 

be  of  a  milky  Whitenefs,  is  called 

Via  (*)  Lactea ,  or  the  milky  Way.  It 

is  now,  by  the  Help  of  Telefcopes, 

difcovered  to  be  no  other  than  an 

innumerable  Multitude  of  little  fixed 
✓  • 

Stars. 

Such  fixed  *  Stars  as  belong  not  to 
%  stars*' his  Milky  Way,  nor  to  any  of  the 
called  in  Conftellations,  are  called  Informes ,  as 
formes.  not  being  yet  reduced  to  any  Form 
or  Image,  as  the  Conftellations  are. 
And  fo  much  for  the  fixed  Stars, 


(*)  It  is  tor  the  like  Reafon  called  Galaxia  by  the 
Greeks* 
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CHAP.  VIII. 

I  „ 

Of  the  Phenomena  of  Comets. 

THere  remains  now  only  the  Pha-  i. 

nomtna  of  Comets  to  be  folved,Ccrnecs> 
which  are  fpoken  of  la  ft,  becaufe  Zil/hfhe 
there  are  not  yet  fuch  Difcoveries laft  place. 
made,  as  afford  the  like  Degree  of 
Certainty  in  the  Solution  of  the  Ph<e- 
nomena  of  Comets,  as  there  is  in  fol- 
ving  the  "Phenomena  of  the  other  Ce- 
leftial  Lights ;  as  alfo  becaufe  it  is 
not  known  yet,  whether  Comets  be¬ 
long  only  to  this  our  Solar  Syftem, 
or  whether  they  may  not  alfo  pafs 
into  other  of  the  Mundane  Syftems, 
which  have  the  fixed  Stars  for  their 
feveral  refpeftive  Suns. 

It  is  fuppofed  rnoft  probable  by  0 
the  Learned  in  Aftronomy ,  that  they  comets 
move  in  fome  conick  Section,  which hpofed  to 
has  the  Sun  in  one  of  its  Focus’s.  For^ec™ 
this  Sort  of  Orlit  is  found  beft  tonickSefti- 
agree  to  the  Obfervations  that  have00' 
been  made  concerning  the  Motion  of 
Comets.  Some  indeed  have  formerly 

thought* 
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thought,  that  they  move  in  right 
Lines ;  and  fome  Calculations  that 
have  been  made  concerning  their  Mo¬ 
tion,  have  agreed  well  enough  to  this 
Hypothefis.  But  then  it  is  to  be 
noted,  that  this  will  hold  the  fame, 
although  Comets  move  in  a  conick 
Section,  if  fobe  the  Obfervations  be 
made  in  that  Part  of  their  Orbits , 
which  comes  very  near  to  a  right 
Line.  Let  A  PV  B  C  in  Fig,  27,  be 
a  conick  Section  very  eccentrical,  and 
let  one  of  its  Focus’s  be  S  the  Center 
of  the  Sum  It  may  be,  that  the  Co¬ 
met  may  be  obferved,  whilft  it  is 
moving  along  the  Part  A  P  of  its 
Orbit ;  and  the  reft  of  the  Time, 
whilft  it  moves  from  P  through  V  B 
to  C,  it  may  be  hid  from  us  by  the 
Rays  of  the  Sun.  Or  the  Comet  may 
be  fo  hid  from  us,  whilft  it  moves 
along  A  P  V  B,  and  may  be  then  ob¬ 
ferved,  when  ’tis  come  to  B,  as  it  is 
about  to  deferibe  the  Line  B  C.  And 
in  both  thefe  Cafes,  the  Line  deferi- 
bed  by  the  Comet  will  not  be  fenfibly 
different  from  a  Right.  Moreover, 
the  Comet  being  obferved  in  A  P 
his  Defcent  towards  the  Sun,  and 
then  drawing  daily  nearer  to  the  Sun, 
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and  after  that  lying  hid  for  fome 
Time  under  the  Sun’s  Rays,  and  at 
Length  getting  again  out  of  the  Sun’s 
Rays  on  the  other  Side  of  the  Sun ;  / 

hence  it  comes  to  pafs,  that  one  and 
the  lame  Comet  is  looked  upon  to  be 
two  different  Ones,  which  both  move 
only  /in  right  Lines,  viz.  one  in  A  P, 
the  other  in  B  C.  Whereas  in  reality 
it  may  be  all  the  while  one  and  the 
fame  Comet,  whole  Trajeftory  (or 
Line,  which  it  defcribes  by  its  Mo¬ 
tion)  if  confidered  together,  both  as 
to  its  Defcent  toward  the  Sun,  and 
alfo  as  to  its  Afcent  from  the  Sun, 
will  hence  be  found  to  be  no  other 
than  a  conick  Seftion,  as  was  afore 
laid  down. 

Of  the  three  conick  Sections,*  the 
Ellipfis  is  found  moft  agreeable  to  the  comets 
Motions  fas  of  the  Planets,  fo  alfo  tQ 
of  Comets.  And  it  can  be  no  other ,  that  conick 
if  Comets  be  Bodies  of  a  lading  Sub- 
dance  as  are  the  Planets,  and  like^Xj*", 
thefe  have  a  Periodical  Motion  round  Eilipfe. 
the  Sun.  It  Comets  have  not  fuch  a 
Periodical  Motion,  then  their  Tra¬ 
jectory  is  Parabolical,  or  Hyperbo¬ 
lical. 

'  >  \  .  ,  ,  -  .  •  r 
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two  Parts 
an  Head 
Tail. 
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Some  Comets  move  like  the  Pla¬ 
nets,  from  Weft  to  Eaft;  fome  from 
Eaft  to  Weft  ;  others  from  North  to 
South,  and  others  laftly  from  South 
to  North.  And  their  Orbits  as  to 
Greatnefs,  Situation,  and  Inclination, 
as  well  in  RefpeEt  to  one  another,  as 
to  the  Orbits  of  the  Planets,  are  vari¬ 
ous  and  different. 

Lafilyi  A  Comet  does  vifibly  com 
fift  of  two  Parts,  one  called  the  Heady 
the  other  called  the  Tail.  The  Head 
is  the  Solid  Body  of  the  Comet,  and 
is  opacous,  as  appears  from  the  Sha¬ 
dow  it  cafts.  The  Tail  is  conceived 
by  the  Learned  to  be  no  other  than  a 
thin  Vapour  arifing  from  the  Head 
by  Heat.  Namely,  whilft  the  Comet 
is  defcending  to  its  Perihelium ,  thofe 
Vapours  which  had  afore  fettled  on 
it,  when  it  was  in  the  Regions  re- 
moteft  from  the  Sun,  being  now  rare¬ 
fied  by  the  Heat  of  the  Sun  do 
afcend,  i.  e.  fly  off  that  Way  which 
is  from  the  Sun.  Hence  it  comes  to 
pafs,  that  the  Tail  of  a  Comet  grows 
greater  and  greater,  as  the  Comet 
approaches  nearer  and  nearer  to  its 
Perihelium ;  and  on  the  other  hand, 
the  Tail  grows  lefs  and  lefs,  as  the 

Comet 


of  Comets. 

Comet  goes  farther  and  further  from 
the  Sun  ;  and  consequently  the  Tail 
is  greateft  and  moft  ihining,  prefently 
after  the  Comet  has  been  moft  heated 
in  its  Perihelium.  And  thus  it  has 
been  lliewn,  how  the  more  remark¬ 
able  Phenomena  of  the  Celeftial  Bo¬ 
dies  may  be  folved  or  explained  ac¬ 
cording  to  the  Cofernican  Hypothefis. 


\ 
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CHAP. 


C  96  ) 


1. 

The  Cele- 
flial  Pha> 
nomcnB 
are  repre¬ 
sented.  by 
artificial 
Machines, 
the  chief 
whereof  it 
the  Globe 
•or  Sphere. 

2. 

The  Import 
of  the 
Words , 
Sphere 
and  Globe. 


C  H  A  P,  IX. 

A  Description  of  the  Ceiefial 
{and  alto  Derreflrial  Globe.) 

N  the  foregoing  Chapters,  the  Ce- 
_  leftial  Phenomena  have  been  treat¬ 
ed  of,  as  confidered  in  tbemfelves.  I 
proceed  now  to  treat  of  them,  as 
they  are  reprefented  by  artificial 
Infir  mnents  and  Machines ,  among 
which  the  chief  is  the  Sphere  or 
Globe. 

The  Word  Sphere  we  borrow  from 
the  Greek  Language,  as  we  do  the 
Word  Globe  from  the  Latin ;  each 
Word,  in  its  refpeftive  Language, 
anfwering  one  to  the  other,  and  de¬ 
noting  a  round  Body,  that  is,  accor¬ 
ding  to  the  Mathematical  Definition 
thereof,  a  Body  from  whofe  inmoft 
Point,  called  its  Center,  all  right 
Lines  drawn  to  its  Surface  are  equal 
one  to  the  other.  But  the  Word 
Sphere  is  now  a-days  commonly  ufed 
to  denote  a  Machine  fomewhat  diffe¬ 
rent  from  a  Globe,  and  more  pe¬ 
culiarly 
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culiarly  {filed  an  Armillary  Sphere  5 
forafmuch  as  it  does  not  confift  of  a 
round  continued  Surface,  but  only  of* 
fome  Circles  duly  placed  together, 
and  fancied  to  refemble  Armiila 7  u  a 
Bracelets. 

The  Sphere  and  Globe  are  made  to  p 
reprefent  principally  fuch  Phtfnomena^v^j"^ 
as  arife  from  the  Diurnal  Motion. 

Whence  that  Part  of  Aftronomy ,  wl'iicli  ftroncm^ 
treats  of  the  diurnal  Motion,  is  fre-  afJA 
quently  {filed  (*)  Spherical  oAJironom),]J% 
or  the  Doctrine  of  the  Sphere .  In  like 
manner,  the  other  Part  of  Aftronomy , 
which  treats  of  the  annual  and  pro¬ 
per  Motion,  is  (filed  Theorical  Agro¬ 
nomy,  from  the  Schemes  or  (as  it  is 
faid)  little  Paper  Machines,  formerly 
made  to  illuitrate  the  (f )  Theory  of 
the  faid  proper  Motion,  and  thence 
called  Theori#* 

There  are  Spheres  made  agreeable  4* 
to  the  Copernican  Hypothefis,  and  The  coni*  r 
others  made  agreeable  to  the  vulgar /won  Ce[cf; 

°  0  nal  G’obejj' 

hnw  far 

- - -  —  -  ufeful  in 

Aftrontmp 

(S')  This  makes  the  firft  Parc  in  common  Agrono¬ 
mical  Treaties,  and  Theorical  Aftronomy  che  fecond 
Part. 

(f )  It  is  originally  a  Greei '»  Word,  denoting  Specu - 
lation  or  Contemplation. 


H 


or 
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or  Ptolemaick  Hypothecs.  But  the 
former  Sort  being  very  coftly,  and 
the  latter  Sort  being  not  of  fo  general 
Ufe  (even  in  their  own  Way,  or  ac¬ 
cording  to  the  Ptolemaick  Hypothefis) 
as  the  Artificial  Celeftial  Globe,  hence 
this  is  rnoft  commonly  made  ufe  of  to 
illuuftrate  to  young  Students  the  Cele¬ 
ftial  Phenomena.  And  when  they  have 
been  once  fet  right  as  to  the  true  5y- 
ftem  of  the  World,  and  the  true 
Caufes  of  the  faid  Phenomena ,  by  ha¬ 
ving  had  the  Copernicm  Hypothefis 
explained  to  them  ;  then  it  is  allow¬ 
able  for  them  to  make  Ufe  of  the 
common  Celeftial  Globe,  though  it 
reprefents  the  Celeftial  Phenomena, 
not  according  to  their  real  Nature , 
but  only  according  to  their  Appea¬ 
rances:  Forafmuch  as  it  is  convenient, 
not  to  fay  neceffary,  in  common  Dif- 
courfe  to  talk  of  the  celeftial  Pheno¬ 
mena  according  to  the  common  No¬ 
tions  of  them,  /.  e.  according  to  their 
Appearance  to  our  Senfes,  from  which 
the  Vulgar  derive  their  Notions. 

5*  On  thde  Confiderations,  having  in 
"fthe  eight  foregoing  Chapters  of  this 
vfefuinefs, T reatife  explained  the  real  Nature 
the  ede -  and  Caufes  of  the  Celeftial  Peanome - 
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na ,  I  (hall  in  the  remaining  Part  off1'111 0/o^ 
this  Treatife  fhew,  ,  how  the  faid  “reh*,'‘ e{  gf. 
Phenomena  are  reprefented  by  the  and  defa’u 
Celeftial  Globe,  as  to  their  Appea-^4 
ranee  to  our  Senfe,  And  therefore  I 
fliall  firft  fin  this  Chapter^  deferibe 
the  artificial  Celeftial  Globe,  and  then 
(in  the  following  Chapter,)  fhew  the 
Ufe  thereof. 

Among  the  feveral  Circles  belong-  8s 
ing  to  the  celeftial  Globe,  I  fliall  bz-°ftheH^ 
gin  with  the  Horizon ;  forafmuch  as  ^ceL 
the  artificial  Horizon  is  the  outermoftyfa/  Gkhii 
Circle  of  the  artificial  Globe,  and 
that  which  encloles  and  upholds  all 
the  reft  of  the  faid  Globe. 

It  lias  been  (||)  afore  obferVed  in  f£ 
fhort  that  the  Horizon  is  fo  called,7^  Hori- 
as  being  that  Circle  which  bounds 
the  Sight.  To  which  it  is  further  tofibie^i 
be  added  here,  that  the  Horizon  isRacioi1^ 
diftinguifhed  by  Ajtronomers  into  the 
fenfible  and  the  rational  Horizon . 

For  a  right  and  clear  Apprebenfion  gc 
of  the  fenfible  Horizon ,  it  muft  be  cal-  The  rend- 
led  to  Mind,  that  the  Sight,  if  not  hin-  b,e  aori,e 
dered,  extends  it  felf  equally  every' Way 

called. 


(||)  Chaf.  2.  Setf.  2 . 

H  2  Hence 


I  oo 
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Hence  (f )  it  comes  to  pafs,  that,  when 
we  ftand  upon  the  Surface  of  the 
Earth,  and  the  Eye  has  a  free  View 
all  round,  fo  much  of  the  Heavens 
as  is  feen,  appears  to  us  under  the 
Figure  of  a  concave  Spherical  Surface, 
reaching  to  the  Surface  of  the  Earth. 
The  feeming  Interfeftion  or  Meeting 
of  the  Surface  of  the  Earth  with  the 
fore-mentioned  concave  fpherical  Sur¬ 
face  of  the  Heavens,  being  continued 
every  Way  round  the  Eye,  reprefents 
a  Circle,  which  is  called  (by  a  Greek 
Word)  the  Horizon ,  becaufe  it  lounds 
the  Sight,  and  divides  the  feen  Part 
of  the  Heavens  from  the  unfeen ;  and 
it  is  particularly  ftiled  the  fenjible  Ho¬ 
rizon,  becaufe  it  does  thus  aftually 
fall  under  our  Senfe  of  Vifion,  when 
the  Eye  has  a  (*)  free  View. 

^  The  rational  Horizon  is  fo  called, 
The  rad-  becaufe  it  falls  not  under  our  Senfe 
onaiHori.  of  vifion,  but  is  only  to  be  conceived 
^'wbjffoy  out  Reafon  For  hereby  is  deno- 
called.  ted  that  Horizon ,  which  would  bound 
the  Sight  fuppofirig  the  Earth  bifect- 


(f)  See  this  illuftrated  Fig .  i.  of  my  Opticks. 

hknee  it  is  obfervab'e,  that  every  Hoii^on  that 
aftuaUy  bounds  the  Sight  is  not  properly  the  fenfible 
Horizon. 

ed, 
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ed,  and  one  Half  of  it  removed,  and 
the  Spectator  placed  on  the  Center  of 
the  Earth.  What  has  been  faid  of 
each  Horizon ,  is  ill u!l rated  Fig.  28, 
where  the  greater  Circle  denotes  the 
Heavens,  the  little  Circle,  the  Earth, 
the  Line  drawn  through  P,  the  fenfible 
Ho  rizon ,  the  other  Line  the  Rational. 
Whence  it  is  alfo  evident,  that  the 
fenfible  Horizon ,  and  its  refpeftive 
rational  Horizon ,  are  always  parallel 
one  to  the  other,  and  that  their  mu¬ 
tual  Dilfance  is  the  Semi-diameter 
of  the  Earth. 

Now  the  whole  Earth  being  but  as  10. 
a  Toint  in  refpeft  of  that  vaftly  Di-  Tft  Earth 
ftant  Sphere,  wherein  the  fixed  Stars  Vo’mt 
feem  to  be  all  placed  ;  hence  the  Di-  re/pett  0f 
fiance  between  the  rational  and  fen- 
fible  Horizon,  being  no  more  than  the  star/. 
Semi-diameter  of  the  Earth,  makes 
no  fenfible  or  confiderable  Difference 
.as  to  the  Phenomena  of  the  fixed 
Stars. 

But  the  Dift  ance  between  the  rati-  x 
onal  and  fenfible  Horizon ,  bears  a  con-  of  the 
fiderable  Proportion  to  the  Diftance  raiiax  0f 
of  the  other  celeftial  Lights  from 
the  Earth,  and  confequently  makes  ugf}tSt 

H  j  ■  a  con- 
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a  confiderable  Difference  as  to  the 
(f)  Places  of  thefe  other  celeffial 
Lights,  which  are  between  the  Earth 
and  the  fixed  Stars.  This  is  alfo 
illuftratecL  Fig .  28,  where  the  outer- 
moft  Semicircle  repreients  Half  the 
Sphere  of  the  fixed  Stars;  the  other 
two  Semi  circles  reprefent  the  Halves 
of  the  Orbits  of  any  two  celeffial 
Lights  between  the  Earth  and  the 
fixed  Stars  ;  and  the  little  Circle  a- 
fiout  the  common  Center  of  the  fore- 
mentioned  Semicircles  reprefents  the 
Earth,  The  Lines  drawn  from  P 
(the  Place  of  the  Speftator)  on  the 
Surface  of  the  Earth,  through  the 
Centers  of  the  Celeffial  Lights  M 
and  S,  to  the  Sphere  pf  the  fixed  Stars, 
ffo  there  denote  the  apparent  Places 
of  the  faid  celeffial  Lights;  and  the 
Other  Lines  drawn  from  the  Center  of 
the  Earth,  through  the  Centers  of 
M  and  S,  to  the  Sphere  of  the  fixed 
Stars,  do  there  denote  (what  are  cal- 


(fjHere  mud  be  reniernbred  what  is  faid,  Chap 3 
1,  Sett.  15,  viz.  Thac  that  Feint  or  Part  of  the  Sphere 
of  the  fixed  Stars,  between  which  and  the  Spectator 
■any  other’ of  the  Celeftial  Lights  appears  to.  be5  is 
jounced  the  Place  of  the  faid  Cdeiiial  Light. 


IOJ 
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led)  the  true  Places  of  M  and  S. 
Whence  may  be  learned,  the  Reafon 
of  thus  taking  Notice  of  the  Rational 
Horizon ,  forafmuch  as  that  is  efteemed 
by  Aftronotners 9  the  true  Place  of  a 
Phenomenon,  (where  it  would  be  feea 
to  a  Spectator  placed  on  the  Cen:er 
of  the  Earth,  *.  e .  where)  it  is  with 
Refpeft  to  the  rational  Horizon . 
Thus  T  is  the  true  Place  of  M  and 
S,  A  the  apparent  Place  of  each.  The 
Difference  between  the  true  and  ap¬ 
parent  Place  (which  are  always  in 
the  fame  vertical  Circle')  of  any  cele¬ 
ftial  Light  or  Phenomenon ,  is  called 
its  (\\J  Parallax , 

Having 


(||)  It  is  a  Greel>  Word  Signifying  a  Variation  or 
Difference.  Ic  Teeming  too  long  a  Digrefiion  to  in- 
ferc  into  the  Body  of  this  Chapter  an  Explication  of 
the  Parallax ,  and  on  the  ocher  hand  che  Parallax 
Teeming  a  Particular  too  material  to  be  only  mention¬ 
ed,  I  judged  it  beft  to  adjoin  here  by  way  of  Note, 
what  Teems  requifice  to  be  faid  of  ic.  The  Parallax 
then  may  be  confidered,  either  with  Helped  to  diffe¬ 
rent  celeftial  Lights,  or  the  fame.  In  the  former  He¬ 
lped,  the  Parallax  is  greater  or  Jeffe r,  as  the  Celeftial 
Lights  are  lefs  or  more  diftant  from  the  Earth  Thus 
Fig.  28,  the  Parallax  T  A  ot  M,  is  greater  than  the 
Parallax  T  A  of  S.  And  hence  the  Moon  has  the 
greateft  ParalUx,  as  being  neareft  of  ail  che  Celeftial 

H  4  Light§ 
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Having  {hewn  the  Difference  he-? 
tween  the  fenfible  and  rational  Hori * 

4  _ 

zon,  and  withal  taken  Notice,  that  it 
is  the  rational  Horizon ,  which  is  prin¬ 
cipally  regarded  by  oA/lronomers ,  it  is 
next  to  be  obferved,  that  accordingly 
it  is  the  rational  Horizon,  which  is 

principally 


Lights  to  the  Earth.  In  refpeft  of  the  fame  Cele- 
flial  Light,  its  greateft  Parallax  is  at  the  Horizon 
and  as  the  Celeflial  Light  afcends  higher  and  higher 
above  the  Horizon,  fo  its  Parallax  continually  de- 
creafef,  tiil  it  quite  ceafes  in  the  Zenith  or  Vertical 
Point.  For  there  the  two  Lines  which  mark  out  the 
apparent  and  true  Place,  do  fall  in  together,  as  is 
evident  from  Fig  28.  What  more  feems  rcquifite  to 
be  here  obferved,  is  that  the  Angle  made  by  the 
meeting  of  the  two  Lines  juft  mentioned  in  the  Center 
of  the  CeJeftia!  Light,  is  called  the  Parallaflical  An¬ 
gle,  or  the  Angle  of  the  Parallax ,  and  by  it  the  Pa¬ 
rallax  is  meafured  j  as  alfo  that  the  apparent  Place  is 
always  lower  or  nearer  to  the  Horizon,  than  the  true 
Flare.  Whence  the  Parallax  has  a  quite  contrary 
EffeeL  to  Refr allion  ;  forafmuch  as  this  caufes  a  Phe¬ 
nomenon  to  appear  higher,  or  more  above  the  Horizon 
than  really  it  is.  Thus  in  Fig.  29,  let  T  denote  the 
Earth,  furrt  unded  with  thg  Amcfphere  A  E  D-,  S 
feme  Star,  and  O  the  Spectator  on  the  Surface  of  the 
Earth.  Were  there  nc  Arm  fphere,  or  were  it  of  an 
equal* Thicknefs  with  the  Hither,  the  Rays  of  Light 
would  come  direrily  or  in  a  right  Line  from  S  to  O. 
But  the  Rays,  when  they  have  paffed  through  the 
/Ether  S  entring  at  A  into  the  Atmofphere,  which 
;s  thicker  than  the  /Ether ,  hereby  is  refrafted  (i.  e. 
as  it  were  broken)  and  bent  towards  the  right  Line 
Q  P,  whith  is  perpendicular  to  the  Surface  of  the  At? 
i  $  . .  „  4  mofpheye 


It; 


•  •froi  d  PuiivJ?  nij£  wvfiT 
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principally  reprefented  by  the  artifi¬ 
cial  Horizon  of  the  Globe ;  which 
therefore  is  (or  at  leaft  ought  to  be) 
fo  placed,  as  to  divide  the  Globe  it 
felf  exaftly  into  two  Hemifpheres  or 
equal  Parts.  But  here  it  is  to  be  re- 


mofphcre  at  A.  And  becaufe  it  is  likely,  that  the 
Aunofphere  it  felf  is  not  all  along,  from  the  /Ether  to 
the  Earth,  of  an  equal  Thicknefs,  but  is  thicker,  as 
it  is  nearer  to  the  Earth*,  hence  a  Ray  coming  from 
the  Star  S  will  be  retraced,  not  only  at  A,  but  alfo 
at  other  Points  within  the  Atmofphere,  (as  at  B,  C, 
fee.*)  and  at  each  of  thefe  Points  will  be  refracted 
the  fame  Way,  vi^.  toward  T.  But  of  the  Ray 
A  B  C  O,  it  is  only  the  laffc  Part  C  O,  which  affeCts 
the  Eye  ;  and  therefore  the  Eye  fees  the  Star  at  j. 
and  confequently  much  higher,  or  much  more  above 
the  Horizon  O  H,  than  really  it  is.  But  Refraction  (as 
well  as  Parallax )  is  greater,  when  the  Phenomenon  is 
nearer  to  the  Horizon  ;  fnd  as  the  Phenomenon  afeends 
higher,  it  continually  decreafes,  and  quite  ceafes  in 
the  Zenith .  To  Refraction  it  is  attributed,  that  the 
Sun  and  Moon  appear  oi  an  Oval  Figure  near  the  Hori¬ 
zon.  For  the  upper  Rim  of  the  Sun  and  Moon  ap¬ 
pearing  a  little  higher,  and  the  lower  Rim  a  great 
deal  higher  than  it  really  is,  hence  this  will  fee m  to 
be  nearer  to  that  than  it  really  is ;  and  fo  the  ereCt 
or  vertical  Diameter  of  either  Luminary  will  feem 
comrafted,  while  the  cranverfe  or  horizontal  under¬ 
goes  no  fuch  Contraction,  forafmuch  as  its  Extremi¬ 
ties  are  alike  elevated  by  Refraftion.  "Tis  alfo  to  the 
Refraction  of  the  Sun’s  Rays  to  the  Atmofphere,  that 
the  Crepujculum  or  Twilight  is  owing  ;  for  otherwife, 
as  foon  as  the  Sun  is  fer,  it  would  be  prefenrlv  quite 
Park,  By  RefraCtion  alfo  the  Sun  and  Moon  appear 
above  the  Hori^on^  when  their  Bodies  are  fpmewhac 
under  the  Horizon »  ,  .* " 

l-v  ■  . marked, 
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marked,  that  although  the  whole 
broad  wooden  Circle,  which  encom- 
pafles  the  Reft  of  the  Globe,  may 
fbmetimes  be  called  the  Horizon  of 
the  Globe,  yet  properly  and  ftricUy 
it  is  only  the  inner  Rim  or  Edge  of 
the  upper  Surface  of  the  faid  broad 
wooden  Circle,  that  is  the  Horizon  of 
the  Globe,  and  (*)  reprefents  the 
true  Horizon,  whether  Rational  or 
Senfible. 

i  For  the  Meafuring  of  the  Altitude 
of  a  mi.  or  £>eprdfion  of  any  Phenomenon, 
the  zemth  (  e.  its  Diitance  above  or  below 
and  Na-  the  Horizon,)  they  are  conceived 
sr*  Circles  to  run  parellel  to  the  Horizon 
through  every  Point  of  the  Globe ; 
which  (as  is  illuftrated  Fig .  30  j  grow 
lefs  and  iefs  on  each  Side  of  the  Ho¬ 
rizon,  as  they  are  more  remote  from 
it,  and  at  length  End  in  two  Points. 
One  of  thefe  Points  being  always 


(*)  The  Horizon  fas  is  above  obferved)  is  that  Cir¬ 
cle,  /.  e.  chat  circular  Line,  wherein  the  Surface  of 
the  Heavens  and  the  Surface  of  the  Earth  incerfe&s 
or  are  conceived  to  interfen,  one  the  other.  But  a 
circular  Line  has  only  a  circular  Length,  no  Breadth, 
nor  Thicknefs.  And  therefore  ic  is  properly  the  in¬ 
ner  Edge  of  the  upper  surface  of  the  broad  wooden 
Circle,  which  is  the  artificial  Horizon  of  the  Globe. 

over* 
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over  the  Vertex,  or  Head  of  the  Spe¬ 
ctator,  is  therefore  called  the  vertical 
Point ,  or  by  a  fingle  eArabick  Word, 
the  fenith.  The  other  Point,  which 
is  diametrically  oppofite  to  the  for¬ 
mer,  is  called  by  an  Arabick  Word, 
the  Nadir .  The  Zjnith  is  reprefent- 
ed  Fig.  30,  by  the  Point  Z,  the  Na¬ 
dir  by  the  Point  N.  The  fore-men¬ 
tioned  parallel  Circles  between  the 
Horizon  and  the  Zjnith  or  Nadir 5  are 
called  from  their  Ufe,  Circles  or  Pa¬ 
rallels  of  Altitude ,  and  by  an  Arabick 
Word,  Ahnic  enters . 

For  denoting  what  Point  of  the  14, 
Horizon  any  Phenomenon  is  in,  or  is  °f  Azi- 

at  lead:  to  be  referred  to,  there  are  verWaT 
conceived  alfo  Circles  eroding  every  circles. 
Point  of  the  Horizon  at  right  Angles, 
and  all  eroding  one  another  in  the 
Zjnith  and  Nadir.  And  from  their 
common  InterfeCtion  being  thus  in 
the  Zjnith  or  vertical  Point,  they  are 
ftiled  vertical  Circle sy  or  by  an  Ara¬ 
bick  Word,  Azimuths .  Thefe  are  alfo 
illuftrated  Fig.  30. 

Among  the  Points- of  the  Horizon  15.- 
there  are  four,  which  are  called  the  of  the 'four 
Cardinal  (i.  e.  Principal )  Points,  and 
are  diftinguifhed  by  the  Names  of  the^Hori- 

Eafi  zon' 


ioS 
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Eaft ,  Weft ,  North ,  and  South  Points, 
The  eaft  and  weft  Points  of  every 
Horizon  are  thofe,  wherein  the  Sun 
rifes  and  fets,  when  he  is  in  the 
Equinoctial,  The  other  two  are  each 
90  Degrees  diftant  from  the  former, 
one  towards  the  north  Pole,  and 
thence  called  the  north  Point ;  the 
other  toward  the  louth  Pole,  and 
thence  called  the  fouth  Point. 

v  1  '  : 

Among  the  vertical  Circles,  thofe 
two  are  of  fpecial  Note,  which  pafs 
through  the  Cardinal  Points  of  the 
Horizon ,  That  which  paffes  through 
the  eaft  and  weft  Points  is  called  the 
prime  Vertical ;  the  other  which  paffes 
through  the  north  and  fouth  Points 
is  ftiled  the  Meridian ,  becaufe  every 
Day,'  when  the  Sun  comes  to  that 
-Circle,  it  is  then  Mtridies  or  Mid-day 
within  that  Horizon,  When  any  ce¬ 
leftial  Light  is  rifen,  it  afcends  ft  ill 
higher  and  higher,  till  it  comes  to  the 
Meridian ;  and  as  foon  as  it  has 
crofted  that,  it  begins  to  defcend 
lower  and  lower.  Hence,  when  it  is 
at  the  Meridian ,  it  is  faid  to  culmi¬ 
nate,  (1.  e.  to  be  at  its  Cuhnen  or 
Top-height  for  that  Day,,)  and  fuch 


» 
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its  greateft  Height  is  therefore  called 
its  meridian  Attitude. 

As  the  Horizon  divides  the  World 
into  an  upper  and  lower  for  vifible The  upper 

and  invifible’l  Hemifphere ;  fo  the  earteriT^ 
Meridian  divides  the  World  into  an  w  weft, 
eaft’ern  and  western  Hemifphere  ;  the  ^r.n  Hemi~ 
former  being  fo  called,  becaufe  it  iswhat!* 
that  wherein  the  celeftial  Lights  do 
rife ;  the  other,  becaufe  it  is  that 
wherein  they  let. 

Though  the  whole  brafs  Circle,  18. 
which  is  immediately  upheld  by  the  Meri- 
Horizon  at  its  north  and  fouth  Points, fheGiobe 
be  frequently  called  in  grofs  the  Me- what, 
ridian  of  the  Globe ;  yet  properly  and 
ftriclly  fpeaking,  the  artificial  Meri¬ 
dian  is  only  the  graduated  Edge  of 
the  faid  brafs  Circle. 

The  Meridian  is  the  only  vertical  19. 
Circle,  which  is  diftinfldy  reprefented  °f  the 
on  the  Globe.  As  for  all  the  reft, 
they  are  reprefented  in  Part  by  thecude. 
Quadrant  of  Altitude  refpeftively  ap¬ 
plied  to  the  Body  of  the  Globe,  from 
the  Zenith  to  the  Horizon.  It  is  a 
long  narrow  Strip  of  Brafs,  made 
thin,  that  it  might  be  pliant  to  the 
Body  of  the  Globe ;  and  made  to 
reach  from  the  Zenith  to  the  horizon , 

fo 
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fo  much  of  it  as  is  contained  between 
the  Zenith  and  Horizon,  being  divided 
into  90  Degrees,  as  being  juft  equal 
to  the  fourth  Part  of  the  Circumfe¬ 
rence  of  the  Globe ;  whence  it  takes 
the  Name  of  the  Quadrant ,  being  pe¬ 
culiarly  ftiled  the  Quadrant  of  Altitude , 
from  its  Life  in  taking  the  Altitude  of 
any  Point  of  the  Globe*  And  as  the 
Strip  of  Brafs  fo  called  does  by  its 
Length  from  the  Zs  frith  to  the  Horizon 5 
reprefent  the  fourth  Part  of  a  vertical 
Circle ;  fo  being  rightly  faftned  on  Top 
at  the  Zenith ,  and  then  moved  round 
the  Body  of  the  Globe,  by  fuch  its  Mo¬ 
tion,  the  feveral  Points  thereof  will 
reprefent  the  feveral  Almicantars  be¬ 
tween  the  Zjnith  and  Horizon. 

Within  the  brafs  Circle  called  the 
Meridian  of  the  Globe,  hangs  the 
Body  of  the  Globe,  being  upheld  by 
two  Iron  ( as  it  were)  Pins  fattened  to 
the .  Meridian ,  the  Body  of  the  Globe 
being  made  to  turn  round  upon  thefe 
two  Pins,  which  therefore  reprefent 
the  two  Poles  of  the  Equator ,  or  fas 
they  are  otherwife  called)  of  the  (f) 


(f-)  They  are  fo  called,  becaufe  all  the  World,  but 
the  Earth  feems  to  turn  round  upon  them. 

World  ; 


Ill 
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World ;  that  by  the  little  Bear  on  the 
Surface  of  the  Globe,  reprefenting 
the  Ardftick  or  north  Pole;  and  the 
other,  the  Antarftick  or  fouth  Pole. 

The  Piece  of  Iron  palling  through 
the  Center  of  the  Globe,  and  of  which 
the  two  Iron  Pins  afore-mentioned 
are  the  Extremities,  reprefents  the 
Axis  of  the  World. 

From  what  has  been  above  faid,  21. 
(Chap.  III.  Seff.  5.)  it  is  obvious,  °fthe  E“ 
that  the  Equator  of  the  Celeftial  Edipcick, 
Globe  is  the  great  Circle,  drawn  on  Tro- 
the  Surface  of  the  Globe  in  the  very 
Middle  between  the  two  Poles  already  desofthe 
mentioned;  as  alfo,  that  the  great afflc’lal 
Circle,  which  crolfes  obliquely  theG'° 
faid  Equator ,  is  the  Ecliptick  of  the 
Globe ;  and  that  the  two  lelfer  Cir¬ 
cles,  which  the  faid  Ecliptick  touches 
at  its  greateft  Declination  (northward 
or  fouthward )  from  the  Equator ,  are 
the  two  Tropic ks  of  the  Globe ;  that 
on  the  north  Side  of  the  Equator ,  the 
Tropick  of  Cancer  ;  that  on  the  fouth 
Side,  the  Tropick  of  Capricorn ;  laftly, 
that  the  two  lelfer  Circles  drawn  on 
the  Surface  of  the  Globe  at  the  fame 
Diftance  (viz.  23-  Degrees)  from 

each  Pole  of  the  Equator ,  as  the  Tro - 

picks 


s 
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picks  are  from  the  Equator  it  felf,  are 
the  Polar  Circles  of  the  Globe ;  that 
about  the  Arttick  or  north  Pole,  the 
aAr click  Circle ;  that  about  the  Antar- 
&ick  or  fouth  Pole,  the  Antar akk 
Circle. 

22'  In  reference  to  the  Equator ,  it  is 
wltZy's  here  to  be  added,  that  whereas  it  has 
bifefted  been  afore  in  this  Chapter,  Sea.  15, 
by  them-  obferved,  that  the  eaft  and  weft 
Points  of  any  Horizon  are  thofe, 
where  the  Sun  rifes  and  fets  when 
he  is  in  the  Equator  ;  and  whereas 
alfo  it  is  then  equal  Day  and  Night 
all  over  the  World  ;  it  hence  follows, 
that  the  artificial  Equator  in  any  due 
Pofition  of  the  Globe,  muft  cut  the 
Horizon  exactly  in,  its  eaft  and  weft 
Points  ;  and  there  cut  it  fo,  as  to  be 
equally  divided  by  the  Horizon  into 
two  Parts,  one  Half  being  above  the 
Horizon ,  the  other  below.  And  by 
thefe  Particulars  it  may  be  further 
proved,  whether  a  Globe  is  truly  made. 

The  Pofition  of  the  Equator  to  the 
The  Pofiti’ Horizon^  is  in  general  three* fold.  For 
on  of  the  Equator  cuts  the  Horizon ,  either 

uthe Ho-  at  right  Angles,  or  at  oblique  An- 
mon  gles,  or  elfe  it  is  Parallel  to  the  Ho - 

three-foU. 


Such 
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Such  as  live  under  the  celeftial  (or  24, 
which  is  the  fame,  upon  the  ter  -  of  a  rig 
reftrial)  Equator ,  their  Horizon  is SiVhue 
crofted  by  the  Equator ,  and  confe- 
quently  by  all  its  Parellels  at  right 
Angles ;  and  hence  thefe  are  faid’  to 
live  in  a  right  Sphere*  The  Property 
of  which  Sphere  is  this,  that  it  is 
therein  equal  Day  and  Night  through 
the  whole  fear.  For  the  Equator 
and  all  its  Parallels  being  bilhfted  by 
the  Horizon  in  a  right  Sphere,  fas 
may  be  fhewn  by  putting  the  mecha¬ 
nical  Globe  into  fuch  a  Pofition,  vizi 
fc  as  that  the  Equator  of  the  Globe 
may  move  round  under  the  Zenith ,) 
and  the  Sun’s  diurnal  Motion  being 
always  either  in  the  Equator ,  or  one 
of  its  Parallels  *  hence  it  follows,  that 
^  the  Sun  (moving  all  the  24  Hours 
alike)  mull  always  make  as  long  a 
Stay  above,  as  below  the  Horizon , 
in  a  right  Sphere;  and  confequently, 
that  it  muft  be  there  equal  Day  and 
Night  through  the  whole  Yean 

Such  as  live  on  either  Side  the  35 
Eq  tat  or y  between  it  and  its  Poies,  of  an  ofr* 
their  Horizons  do  crofs  the  Equal  or 
and  consequently  its  Parellels,  at  An- i>‘1' 

I  gles 
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gles  lefs  or  more  oblique,  according 
as  they  live  lefs  or  more  diftant  from 
the  Equator.  Hence  thefe  are  faid 
to  live  in  an  oblique  Sphere,  and  their 
Horizons,  though  they  all  bifed  or 
equally  divide  the  Equator  it  felf,  yet 
do  all  lefs  or  more  unequally  divide 
its  Parallels,  according  as  the  Pa¬ 
rallels  themfelves*  and  the  Places  to 
which  the  Horizons  refpedively  be¬ 
long,  are  lefs  or  more  diftant  from 
the  Equator .  Wherefore,  the  diurnal 
Motion  of  the  Sun,  when  it  is  not  in 
the  Equator ,  being  in  fome  one  of 
its  Parellels  thus  lefs  or  more  une¬ 
qually  divided  by  the  refpedive  Ho¬ 
rizons,  it  thence  comes  to  pafs,  that 
the  Day  and  Night  are  lefs  or  more 
unequal  at  the  fame  time  of  the  Tear 
(excepting  the  two  Equinoxes )  in  Af¬ 
ferent  Places,  according  as  the  faid 
Places  are  lefs  or  more  diftant  from 
the  Equator •,  and  alfo  that  the  Day 
and  Night  are  lefs  or  more  unequal 
at  different  Times  of  the  Tear  in  the 
fame  Place,  according  as  the  Sun  is 
lefs  or  more  Diftant  from  the  Equator. 
All  which  is  evidently  to  be  fhewn- 
upon  the  Globe. 

Laffly, 
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*  Laftly ,  Under  the  very  Poles  of 
the  Equator ,  or  of  the  World,  the#*!** 
Horizon  and  Equator  run  parallel  one 
to  the  other,  which  Polition  is  there¬ 
fore  called  a  parallel  Sphere.  The 
property  of  this  Sphere  is,  that  there¬ 
in  it  is  Day  for  Half  the  Tear  toge¬ 
ther,  and  Night  for  the  other  Half* 

For  the  Equator  and  Horizon  being 
here  Parallel,  as  long  as  the  Sun  flays 
on  the  fame  Side  of  the  Equator ,  fo 
long  muft  it  flay  above  the  Horizon 
of  that  Pole,  and  consequently,  fo 
long  together  is  it  Day  at  the  re- 
fpedive  Pole,  and  Night  at  the  op- 
polite  Pole.  This  is  alio  evidently 
(hewn  upon  the  Globe,  being  placed 
fo,  as  that  its  Equator  and  Horizon 
become  oarallel  one  to  the  other. 

A  I  s 

It  remains  to  obferve  in  reference  27* 
to  the  Equator ,  that  a  Revolution  JtoSZ 
thereof  is  the  Meafure  of  a  (jj)  t^e- f q°4. 
Nuchthemeron ,  or  the  Space  of  24  ‘P/V 
Hours.  Accordingly,  whilft  any/^/ 
Point  of  the  artificial  Equator  moves  chemeron, 

or  of  24 


Hours. 


(|| )  It  is  a  Greets  Word  fgfrifying  the  Space  of  one 
Day  and  W&bt  taken  together. 

I  7  from 
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from  the  artificial  Meridian  round  to 
the  fame  Side  of  the  faid  Meridian 
again  ^  the  Index,  which  is  faftned 
to  the  north  Pole  of  the  Globe,  will 
move  quite  round  the  Hour-circle 
fattened  upon  the  Meridian  about  the 
faid  Pole.  And  by  comparing  the 
Motion  of  the  Equator  with  that  of 
the  Hour-Index,  it  will  fenfibly  ap¬ 
pear,  (if  the  Globe  be  made  true)' 
that  as  the  whole  Circumference  of 
the  Heavens,  divided  into  360  Parts, 
called  Degrees,  pafs  under  the  Meri¬ 
dian  of  any  Place  in  a  Nuchthemeron 
or  24  Hours  *5  fo  1 5  Degrees  of  the 
Circumference  of  the  Heavens  pafs 
under  the  fame  Meridian  every  Flour. 
For  according  to  the  Rule  of  Propor¬ 
tion,  as  24  Hours,  are  to  360  Degrees, 
fo  1  Hour,  is  to  15  Degrees.. 

Proceed  we  next  to  obferve  in  re- 

_ _  ference  to  the  Zodiach  or  Ecliptick , 

that,  the  Reafon,  which  induced  the 
f  rneWe '  Old  Aftronomers  to  divide  it  into 
signs,  and  twelve  Signs,  is  thought  to  be  (*)  prin- 

each  Sign  ’  '  °  V  t 

into  thirty 


7  8. 

7  he Zodi 


(*)  Some  conceive  the  Reafon  to  have  been,  becaufe 
the  Number  Twelve  has  many  aliquot  Parts, 

cipally 


* 
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cipally  this  ,  viz,  becaufe  the  Moon 
goes  twelve  Times  round  the  Zodiack , 
whilft  the  Sun  goes  once.  And  for 
the  like  Reafon  it  feems  to  be,  that, 
whereas  one  Revolution  of  the  Sun 
round  the  Zodiack ,  is  called  the  Solar 
Year,  there  are  reckoned  twelve  Re¬ 
volutions  of  the  Moon  round  the 
Zodiack  to  make  up  the  Lunar  Year. 

Laflly ,  The  Reafon  why  each  Sign  of 
the  Z odiack  was  diftinguilhed  into 
thirty  Degrees,  feems  to  be  this,  be¬ 
caufe  the  Moon  always  overtakes  the 
Sun  in  (f)  about  thirty  Days  after 
(he  has  left  him. 

And  becaufe  the  So ngraditur;  i.  e.  29. 
goes,  in  a  Day  and  Night  or  2 4  Degrees, 
Hour’s  Space,  near  upon  one  of  thefe f° 
thirty  Parts  of  a  Sign  hence  the  faidr 
Parts  are  thought  to  be  (tiled  by  the 
Latins ,  Gradm ,  and  fo  by  us,  Degrees , 

And  from  the  Circle  of  the  Zodiack 9 
or  more  particularly  of  the  Eclipticky 
came  this  Name  to  he  transferred  to 
the  like  Divifions  of  all,  not  only 
agronomical,  but  alfo  other  mathe¬ 
matical  Circles. 


( f )  See  Chap*  4.  Ss$ .  4. 

1  3 


Agr  eaebly 


Month* 
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30.  Agreeably  to  the  12  Signs  of  the 
Mow  u  Ecliptick ,  the  Solar  Year  is  aifo  divi- 

ohfc  t]K  d£d  into  twelve  Months,  called  Solar 
whitt\\gn  Months  *5  each  being  the  Space  where- 
r^ca U  ^  ^ie  Sun  S0£s  trough  a  Sign,  and 
lencu/  fo  containing  almoft  304  Days,  How 
thefe  Solar  Months  ftndly  fo  cal¬ 
led,  anfwerto*the  common  Calendar 
Months,  or  (which  amounts  to  the 
fame)  what  Degree  of  the  Ecliptick 
the  Sun  is  in  each  Day  of  the  1 2  Ca¬ 
lendar  Months,  is  to  be  feen  on  the 
upper  Surface  of  the  broad  wooden 
Circle  of  the  Globe  commmonly  called 
its  Horizon  ^  for  thereon  the  1 2  Signs 
of  the  Ecliptick ,  and  the  1 2  Calendar 
Months  are  fo  placed,  both  according 
to  the  Julian  and  Gregorian  Account, 
as  that  the  Days  of  thefe  may  duly 
anfwer  to  the  refpedive  Degrees  of 
thofe,  . 

In  reference  to  the  12  Divifions  of 
The  \ Divi-  the  Ecliptick  on  the  Surface  of  the 

z-diack^  Body  of  the  Globe,  it  is  to  be  obfer- 
or  Ecbp-  ved,  that  neither  the  Conftellations 
tick  are  to  themfelves,  nor  their  Names,  but 

wtbytkc  t^iei*r  Characters  fhew,  which  Divi- 
confteiia-  fion  of  the  Ecliptick  is  efteemed  re- 
gi°gnn^or  fpeftivdy  to  belong  to  each  Sign,  or 

ffei*  i v  '  '  i:  S0G5 
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goes  under  the  Name  of  each  Sign.fi^.  ^ 
Thus  the  Character  r  is  placed  at 
the  Beginning  of  that  Divifion,  which  aers. 
is  efteemed  to  belong  to  Aries ,  and 
the  faid  Divifion  of  30  Degrees  be¬ 
tween  r  and  y,  is  that  which  is  de¬ 
noted  by  the  Sign  of  Aries  ^  whereas  _ 
the  Conflellation  fo  called,  is  now, 
great  or  moft  Part  of  it,  out  of  that 
Divifion  j  and  the'  Word  Aries  is 
affix’d  to  the  faid  Conflellation  al- 
tnoft  at  the  End  of  the  faid  Divifion. 

So  the  Divifion  between  ir  and  ,  is 
that  which  is  denoted  by  the  Sign  of 
Gemini ,  though  the  Conflellation  fo 
called,  is  almoft  entirely  out^of  that 
Divifion,  and  confequently,  the  Word 
Gemini  affixed  to  the  Conflellation. 

The  Reafon  hereof  is  this.  The  52. 
Conftellations  themfelves  (jj)  conti-  the 
nually  (though  very  flowly)  changing 
their  Situation  in  the  Zodiack  or  JB- 
clipticky  in  Conformity  thereto,  con¬ 
tinually  to. change  the  Names  of  the 
feveral  Divifions,  would  create  great 


(|f)  To  what  this  Change  of  Situation  is  owing 
really,  is  oblerved,  Chap.  7.  Sett.  5. 

I  4  Coniufion 
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Confufion  in  Agronomy ,  forafmuch 
as  it  would  make  it  an  intricate  Mat¬ 
ter  rightly  to  diftinguifh  what  Parts 
xof  the  Zodiack  belonged  to  the  feve- 
ral  Signs  in  different  Ages  of  the 
World.  Wherefore  to  avoid  fuch 
Confufion,  it  has  been  with  great 
Prudence  judged  Expedient,  not  to 
make  any  Change  as  to  the  Names  of 
the  Divifions,  though  the  Conftella- 
tions  themfelves  do  in  Procefs  of 
1  Time  change  their  Places  *5  but  al¬ 
ways  to  look  on  that  which  is  e (teem¬ 
ed  the  fir  ft  Divifion  of  the  Zodiack  as 
belonging  to  Aries ,  at  leaft  to  let  it 
go  always  under  the  Name  of  Aries , 
(and  fo  of  the  reft)  though  that  Con- 
ftellation  it  feif  (and  fo  of  the  reft) 
have  now  fo  changed  their  Situation, 
as  to  be  rnoftiy,  or  in  great  Part  out 
of  the  refpedive  Divifion ,  and  will 
in  Procefs  of  Time  be  removed  far¬ 
ther  and  farther  from  it. 

Befides  the  Circles  hitherto  menti- 
0/ the  coed,  there  are  ufually  dr-awn  on  the 
t^ehe 0-  Surface  of  the  celeftial  Globe,  twelve 
des  of  the  other  Circles- ,  fax  whereof  crols  per- 
vh,  penditularly  the  Ecliptick  between  its 
Signs,  rhe  other  fix  profs  perpendicu- 

1  lari y 
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larly  the  Equator  at  every  like  (viz. 
go  Degrees)  Diftance,  beginning  to 
reckon  from  the  firft  of  Aries . 

The  fix  former  are  called  Circles  of  34* 
Latitude ,  becaufe  that  Arch  of  fuch  ^cbefes  0f 
Circle,  which  is  intercepted  between  Latitude, 
any  Phenomenon  or  Point  of  the  Hea¬ 
vens  and  the  Ecliptic &,  is  the  Mea- 
fure  of  the  faid  Phenomenon’s  or  Point’s 
Latitude,  i.  e .  Diftance  from  the  Ec- 
liptick  northward  or  fouthward.  For 
the  Ecliptick  being  the  Circle  in  the 
Heavens  of  principal  Regard,  there¬ 
fore,  by  it  the  Heavens  are  diftin- 
guifhed  into  two  Hemifpheres,  one 
northern,  the  other  fouthern. 

By  the  fame  Circles  is  alfo  rneafu-  ;35» 
red  the  Longitude  of  any  Phenomenon  W}jf^e 
or  Point  in  the  Heavens.  For  by  th  teles  of' 
Help  of  thefe  Circles,  any  Pbeno?ne-lon&m ^ 
non  in  the  Heavens  is  referred  to  the 
Ecliptick ,  the  faid  Phenomenon  being 
nnderftood  to  be  in  that  Point  of  the 
Ecliptick ,  which  is  interfered  by  fuch 
a  Circle  palling  through  the  faid  Fhe- 
-nomenon  *5  and  the  Arch  of  the  Eclip¬ 
tick  between  the  firft  of  Aries  and 
the  faid  Point  of  InterfecHon,  is  the 
lyjeafure  of  the  faid  Phenomenons 

Longitude, 
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Longitude,  or  Diftance  from  the  firft 
of  Aries  reckoned  according  to  the 
Series  of  the  Signs. 

3 8.  By  the  fix  other  Circles,  any  Pb<e- 
Andfix  nomenon  or  Point  in  the  Heavens  is 

Deciinaa-  referred  in  like  Manner  to  the  Equa~ 
onj  among  tor  -  and  they  are  called  Circles  of 
fhetm e  Declination ,  becaufe  that  Arch  of 

Colures,  fuch  a  Circle,  which  is  intercepted 
between  the  (aid  Phenomenon  and 
Equator ,  is  the  Meafure  of  its  Decli¬ 
nation,  u  e«  of  its  Diftance  from  the 
Equator ,  northward  or  fouthward. 
Among  thefe  Circles,  the  two  of  chief 
Note  pre.  the  two  (*)  Colures  ^  one 
whereof  erodes  the  two  EquinoSial 
Points,  and  is  therefore  called  the 
EquinoSial  Colure  •  the  other  erodes 
the  two  Solflitial  Points,  and  is  there¬ 
fore  called  the  Solflitial  Colure. 

And  thus  we  have  deferibed  the 
The princi-  feveral  Circles,  and  more  remarkable 
If  the ckS  P°ints  of  the  celeftial  Globe.  It  re- 
Giobe^ufu-  mains  to  obferve,  that  of  all  the  fore- 
fdTen  men^one(^  Circles,  thefe  are  ufually 


and  diftin*  _ _ 

guified  in- 1 

t0  h2X  gja-  The  Import  and  Reafon  of  this  Name  is  not 

cer,  and  we{f  accounted  tor  by  any  Write  nof  s4ftronotnyy  as  I 
pur  letter  Ijqowo^ 

nces°  reckoned 
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reckoned  the  ten  principal  Circles  of 
the  Globe,  viz $.  the  Horizon,  the 
Meridian ,  the  Equator 5  the  Zodiack 
or  Ecliptick ,  the  two  Colures ,  the  two* 
Tropicks ,  and  the  two  Circles. 

And  thefe  are  diftinguiflied  into  grea¬ 
ter  and  lejjer  Circles  }  the  fix  former 
being  greater  Circles,  as  being  con- 
centrical  with  the  Globe  it  felf,  and 
fo  dividing,  each  of  them,  the  Globe 
into  two  Hemifpheres  or  equal  Parts ^ 
the  four  latter  being  lefler  Circles, 
as  being  not  concentrical  with  the 
Globe,  and  fo  dividing,  each  of 
them,  the  Globe  into  two  unequal 
Parts.  , 

All  the  ten  Circles  laft  mentioned,  g 
are  ufually  drawn  on  the  terreftrial  ofths  cer- 
Globe  *  as  alfo  Circles  eroding  per-  reftria! 
pendicularly  the  Equator  at  every  ttnGlobe* 
Degrees,  and  other  Circles  running 
parallel  to  the  Equator  at  every  ten 
Degrees.  The  former  are  called  Cir¬ 
cles  of  Longitude ,  the  latter  Circles 
or  Parallels  of  Latitude  forafmuch 
as  thofe  ferve  to  (hew  the  Longitude 
of  Places,  (i.  e.  their  Diftance  from 
fome  one  of  the  faid  Circles  taken  at 
Liberty,  and  commonly  called  the 
j  ’  *  *  firft 
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'  firft  Meridian ,  all  thefe  Circles  of 
Longitudes  being  alfo  Meridians  •) 
thefe  ferving  to  fhew  the  Latitude  of 
Places,  or  tlieir  Diftance  from  the 
Equator .  Befides  thefe  Circles  fore- 
mentioned,  there  are  alfo  ufually 
drawn  on  the  Surface  of  the  terre¬ 
ftrial  Globe,  Rumbs ,  i.  e.  Circles 
croffing  one  anotber  in  fome  certain 
Points  of  the  Globe,  where  there  is  a 
Vacancy,  and  reprefenting  the  feve- 
ral  Winds,  or  32  Points  of  the  Com- 
pafs,  fet  down  alfo  on  the  outward 
Rim  of  the  Horizon ,  both  of  the  c'e* 
leftial  and  terreftrial  Globe.  But 
the  main  Difference  between  thefe 
two  Globes,  is  this,  that  on  the  Sur¬ 
face  of  the  celeftial  Globe  are  defcri- 

r 

bed  the  Conftellations,  and  other  fix¬ 
ed  Stars  in  their  due  Situation:,  on 
the  Surface  of  the  Terreftrial  Globe 
are  defcribed  the  feveral  Parts  of  the 
Earth  and  Sea  in  their  due  Situation. 

An  39*^  Proceed  we  now  to  the  Ufe  of  the 

vat  ion  con -  celeffial  Globe,  or  to  (hew  how  the 
.  *  ; 

Dffire  tbe  Phenomena  of  the  celeftial 

between u  Lights  are  reprefented  thereby.  For 
the  nacurai  the  clearer  Apprehcnfion  whereof  it 

A  nnpa 

'  '  fee  ms  requifite  to  obferve,  that  there 

.  is 
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i  if 


is  this  Difference  in  general  between  raRces  0f 
the  natural  Appearances  of  the  cele- 
ftial  Lights,  and  the  artificial  Repre-  and  the  ar- 
fentation  of  them  by  the  Globe,  viz. 
that  the  faid  celeftial  Lights  do  natu-  on  of  them 
rally  appear  to  us  as  in  th q  Concave  or  u?on*heL 
inner  Surface  of  the  Heavens,  where-  “ilbe.  ' 
2s  they  are  repreferited  upon  the  Con¬ 
vex  or  outer  Surface  of  the  celeftial 
Globe.  Wherefore  to  make  the  ar¬ 
tificial  Reprefentation  to  atafwer  more 
exaftly  to  the  natural  Appearance, 
either  the  Speftator  mu  ft  be  con¬ 
ceived  to  be  placed  within  the  cele¬ 
ftial  Globe  at  its  Center,  and  the  Bo¬ 
dy  of  the  Globe  to  be  tranfparent 
like  the  Heavens,  and  in  fuch  a  Peti¬ 
tion  of  the  Eye,  the  celeftial  Pheno¬ 
mena  on  the  Surface  of  the  Globe 
will  appear  to  the  Eye  in  a  concave 
Surface,  as  they  do  naturally  j  or  elfe 
the  Spectator  is  to  be  conceived  as 
placed  without  the  concave  or  inner 
Surface  of  the  Heavens  ^  and  confe- 
quently  as  viewing,  from  fomewhere 
above,  the  .correfpondent  convex  Sur¬ 
face  of  the  Heavens  ^  and  upon  fuch 
a  Suppofition,  the  celeftial  Phenotne- 
na  would  naturally  appear  to  us  in  a 

convex 
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convex  Surface,  as  they  are  repre- 
rented  by  the  Globe.  Now  we  being 
placed  upon  the  Convex,  or  outer 
Surface  of  the  Earth,  and  the  feveral 
Parts  of  the  Earth  and  Sea  being  re- 
prefented  likewife  on  the  convex  Sur¬ 
face  of  the  terreftrial  Globe  there¬ 
fore  there  is  an  exaft  Agreement  in 
this  Particular  between  the  natural 
Pofition  of  the  feveral  Parts  of  the 
Earth  and  Sea,  and'  their  artifi¬ 
cial  Reprefentation  by  the  terreftrial 
Globe,  without  the  Help  of  any  fuch 
Fiftion,  as  has  been  afore  obferved 
requisite,  to  adjuft  the  natural  Ap¬ 
pearance  of  the  celeftial  P h&nomena^ 
to  their  artificial  Reprefentation  by 
the  celeftial  Globe. 


CHAP. 
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CHAP.  X. 

Of  the  more  ufeful  Problems  fol¬ 
ded  by  the  Celeftial  Globe. 


PROBLEM  I. 

*  •  .  v* 

To  find  the  Suns  Place  in  the 
Ecliptick.  yi?r  any  Day  given, 
v.  g.  Odd.  x  3 .  Old  Style. 

IN  the  Julian  Calendar  (placed next 
to  the  Ecliptick')  on  the  Horizon¬ 
tal  wooden  Circle  of  the  Globe  find 
the  Day  given,  to  which  adjoins  the 
Degree  of  the  Ecliptick ,  where  the 
Sun  is  that  Day,  Thus  to  OB.  13, 
adjoins  the  firft  Degree  of  Scorpio ,  the 
Sun’s  Place  fof  that  Dayv 

The  Sun’s  Place  being  thus  found  by  the  Edip* 
tic\  on  the  Horizon,  the  fame  Degree  of  the  Ecliptic ^ 
on  the  Surface  of  the  Globe  is  to  be  raken5  in  order  % 
so  folve  auy  of  the  following  Problems, 

PRO- 
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PROBLEM  II. 

To  find  the  Suns  Declination  at 
any  Time  given,  v.  gr.  Q£t. 
n.  Old  Style. 

i  J  / 

T  T  Aving  (by  Problem  i.)  found  the 
jfj.  Degree  of  the  Ecliptick ,  where¬ 
in  the  Sun  is  at  the  Time  given,  bring 
the  faid  Degree  to  the  graduated  Edge 
of  the  Meridian  of  the  Globe  }  the 
Degrees  of  the  faid  Meridian ,  inter¬ 
cepted  between  the  Equator  and  the 
Sun’s  Place,  (hews  the  Sun’s  Declina¬ 
tion.  Thus,  OS.  13.  the  Sun  is  in 
the  eleventh  Degree  of  the  fouthern 
Declination. 

As  in  this,  fo  in  the  following  Problems,  by 
bringing  any  Point  of  the  Globe  to  the  Meridian ,  is 
under(lood  the  bringing  it  to  the  graduated.  Edge  of  the 
Meridian  of  the  Globe,  as  being  that  whieh  reprefents 
the  true  ffiieridian 

•  in  like  manner,  the  Latitude  of  a  Place  is 
found  upon  die  terreftria!  Globe,  by  bringing  the 
Place  to  die  graduated  Edge  of  the  Meridian ,  and 
reckoning  the  Degrees  of  the  Meridian  between  the 
Place  and,  the  Equator.  For  as  the  Diilance  of  any 
Point  in  the  Heavens  trom  the  Equator  is  Ajltonomical 
Declination ,  lo  the  Diilance  of  any  Point  on  the  aErth 
from  the  Equator  is  Geographical  Latitude .  Which  is 
requisite  to  be  here,  known,  fora  (much  as  although 
the  two  foregoing- Problems  refpefl  indifferently  all 
Latitudes  and  Places,-  the  following  Problems  refpeffc 
only  particular  Places,  the  Phenomena  relating  there¬ 
to  varying  according  to  the  different  Lacitude  of 
Places.  P  li  0» 
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PROBLEM  III. 

Ti?  rectify  the  Globe  to  any  La¬ 

titude  given* 

MOVE  the  refpeftive  Pole  (vtZi 
the  north  Pole,  if  the  Latitude 
given  be  northern ;  the  fouth  Pole? 
if  fouthern)  above  the  Horizon ,  till 
there  are  fo  many  Degrees  of  the  Me * 
ridian  between  the  faid  Pole  and  the 
Horizon ,  as  anfwer  to  the  Latitude 
given.  Thus  the  north  Pole  being 
elevated  51  Degrees  and  an  Half,  the 
Globe  is  reftifyed  for  the  Latitude  of 
London* 


K  PRO- 
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PROBLEM  IV. 

T ?  find  what  Stars  never  rife , 
or  w  fet  in  any  Place  or 
Latitude  given. 

TH  E  Globe  being  (by  Problem  3.) 

reftifyed  to  the  Latitude  gi¬ 
ven,  fuch  Stars  as  go  not  under  the 
Horizon  of  the  Globe,  during  its 
whole  Revolution ,  _  they  never  let 
in  the  Latitude  given.  And  fuch 
Stars  as  rife  not  above  the  Horizon 
of  the  Globe ,  during  its  whole  Re¬ 
volution  ,  they  never  rife  in  the 
Latitude  given.  Thus  the  little  ‘Bear, 
the  Dragon ,  Cephem,  and  CaJJiopeia, 
never  fet  in  the  Latitude  of  London ; 
as  alfo  the  great  Hear,  except  the 
lower  Part  of  its  right  Foot.  On  the 
other  hand,  the  Peacock ,  the  Indian , 
the  Toucan ,  the  Hydrm ,  the  ‘Dorado, 
the  Chameleon,  the  fouthern  Triangle , 
the  eApm,  never  rife  in  the  Latitude 
of  London. 

PRO- 
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PROBLEM  V. 

To  r edify  the  Globe ,  fo,  as  that 
it  may  be  ready  duly  to  repre- 
fent  the-  diurnal  Phenomena, 
at  any  Place,  and  'Time given* 
v.  gr;  at  London,  Qd.  ip 
Old  Style. 

# 

TH  E  Globe  being  rectifyed  (by 
"Problem  3.)  to  the  Latitude  of 
the  Place  given,  bring  the  Sun’s  Place’ 
in  the  Ecliptick  for  the  Day  given 
(found  by  Troblem  1  *)  to  the  MerU 
dian ,  and  make  the  Hour-Index  to 
point  juft  to  i2  on  the  Hour  Circle* 
The  Globe  in  fuch  its  Pofition  will 
aftually  reprefent  the  Pofition  of  the 
Heavens,  in  Refpeft  of.  the  Place  gi¬ 
ven,  at  the  Noon  or  12  a  Clock  of 
the  Day  given.  And  confequently 
by  the  due  Motion  of  the  Globe, 
may  be  reprefen  ted  the  Pofition  of 
the  Heavens,  in  Refped  of  the  Place 

K  2  given, 
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given,  at  any  other  Part  of  the  Day 
given. 

Thus  the  north  Pole  being  elevated 
51*  Degrees,  which  is  the  Latitude 
of  London ,  and  the  firft  pDegree  of 
Scorpio  ( which  is  the  Sun’s  mace,  OB. 
15.  Old  StyleJ  being  brought  to  the 
Meridian ,  the  Globe  will  reprefent 
the  Pofition  of  the  Heavens  in  Re- 
fpe£t  of  London ,  at  Noon,  OB.  15. 
Old  Style  ;  that  is,  fuch  Stars  as  are 
at  or  near  the  Meridian ■  or  Horizon 
fSrc.J  of  the  Globe,  will  then  be  re- 
fpeflively  at  or  near  the  Horizon 
f&c.)  of  London.  And  confequently 
by  the  due  Motion  of  the  Globe, 
may  be  reprefented  the  Pofition  of 
the  Heavens  in  Refpe£tof  London ,  at 
any  other  Hour  of  the  fame  Day  ; 
and  thereby  may  be  found  the  Time 
of  the  Sun’s  Rifing  or  Setting,  i a?c. 
that  Day,  as  is  fhewn  in  the  follow¬ 
ing  Problems.  Only  it  muft  be  re¬ 
membered,  that  in  Order  to  folve 
fuch  Problems,  as  relate  to  the  Time 
of  any  fuch  Phenomenon,  the  Hour- 
Index  muft  always  be  put  exaffiy  to 
12  on  the  Hour-Circle,  before  the 
Sun’s  Place  be  moved  from  the  Men- 

dian ; 
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dian ;  and  alfo  fpecial  Care  muft  be 
taken,  that  the  Hour-Index  moves 
duly  round  with  the  Body  of  the 
Globe. 

\ 


PROBLEM  VI. 

V 

To  find  the  ‘Time  of  the  Suns 
Rifing  and  Setting ,  and  its 
Amplitude,  at  any  Place  or 
Time  given. 

THE  Globe  being  (by  Problem  5.) 

duly  ordered  and  prepared  , 
turn  the  Globle,  till  the  Degree  of 
the  Ecliptick ,  wherein  the  Sun  is  for 
the  Day  given,  comes  to  the  Eaft  Side 
of  the  Horizon ;  the  Hour-Index  will 
then  flhew  upon  the  Hour-Circle  the 
Time  of  the  Sun’s  Rifing :  and  the 
Degrees  of  the  Horizon v  intercepted 
between  the  true  eaft  Point,  and  that 
Point  of  the  Horizon  the  Sun’s  Place 
comes  to,  fhew  its  Morning  eAmph- 

K  5  tude9 
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lade,  this  being  the  Diftance  of  the 
Point  of  the  Horizon  where  the  Sun 
rifes,  from  the  true  -eaft  Point  of 
the  Horizon .  In  like  manner ,  the 
Degree  of  the  Ecliptick ,  wherein  the 
Sun  is,  being  brought  to  the  weft 
Side  of  the  Horizon,  the  Hour-Circle 
will  fhew  the  Time  of  the  Sun’s  Set¬ 
ting  ;  and  the  Degrees  of  the  Hori¬ 
zon  ,  intercepted  between  the  true 
weft  Point,  and  that  Point  of  the  Ho¬ 
rizon  which  the  Sun’s  Place  is  brought 
to,  fhew  its  Evening  Amplitude,  or 
how  far  the  Sun  lets  diftant  from  the 
true  weft  Point,  Where  it  is  to  be 
noted,  that  the  Sun  fets  fo  long  be^ 
fore  or  after  fix  in  the  Evening,  as  it 
rifes  after  or  before  fix  in  the  Morn¬ 
ing  ;  and  in  like  manner ,  the  Sun 
lets  fo  far  diftant  ( northward  or 
fouthward,  according  to  the  refpec- 
tive  Time  of  the  Year)  from  the  true 
weft  Point,  as  it  rifes  from  the  true 
eaft  Point, 

Thus  it  will  be  found  by  the  Globe, 
that  at  London,  OH.  13.  the  Sun 
fifes  much  about  7,  and  fets  much 
about  5  a  Clock ;  as  alfo,  that  its 
^Amplitude  is>  i8  Degrees  ,  the  Sun 

fifing 
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rifing  fo  many  Degrees  to  the  South 
of  the  true  eaft  Point,  and  fetting  fo 
many  Degrees  fouth  of  the  weft 
Point. 

The  Time  of  the  Sun’s  Setting,  be¬ 
ing  doubled,  will  give  the  Length  of 
the  Day ;  and  the  Time  of  the  Sun’s 
Rifing,  being  doubled,  will  give  the 
Length  of  the  Night.  Thus,  Oct.  13. 
the  Day  in  the  Latitude  of  London , 
is  much  about  ten  Hours  long  ;  and 
the  Night  much  about  14  Hours 
long. 


PROBLEM  VII. 

r  / 

To  find  the  'Time  of  the  Suns 
Rifing  and  Setting  by  its  A l- 
cenfional  Difference. 

THAT  Degree  of  the  Equator , 
which,  reckoned  from  the  Be¬ 
ginning  of  e/tnes,  rites  or  lets  with 

K  4  the 
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the  Sun  in  a  right  Sphere,  is  called 
the  Sun’s  right  Mlfcenfion.  And  that 
Degree  of  the  Equator ,  which,  rec¬ 
koned  in  like  manner,  rifes  or  fets 
with  the  Sun  in  an  oblique  Sphere, 
is  called  the  Sun’s  oblique  Afcenfion . 
And  the  Difference  between  its  right 
and  oblique  Afcenfion,  is  called  its 
afcenfional  Difference. 

The  oblique  Afcenfion  of  the  Sun, 
is  found  ft  he  Globe  being  fir  ft  recii- 
fyed  by  Problem  5.)  by  bringing  the 
Sun’s  Place  to  the  Eaft  or  Weft  Side  of 
the  Horizon?  and  there  noting  what 
Degree  of  the  Equator  comes  to  the 
fame  Side  of  the  Horizon ,  together 
with  the  Sun.  The  right  Afcenfion 
of  the  Sun,  is  likevpfe  found  by  (put¬ 
ting  the  Globe  into  a  right  Sphere, 
and  then  noting  what  Degree  of  the 
Equator  comes  together  with  the  Sun 
to  the  lame  Side  of  the  Horizon ; 
or -more  readily  and  without  chang¬ 
ing  the  Globe  from  an  oblique  into  a 
right  Sphere,  by)  noting  what  De¬ 
gree  of  the  Equator  comes  up  to  the 
Meridian  ,  together  with  the  Sun : 
(for  the  Equator  always  cuts  the  Me- 
fiffan  at  right  Angles,  as  it  does  the 
-  -  '  Horizon 
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Horizon  in  a  right  Sphere  ;  and  con- 
fequently,  the  fame  Degree  of  the 
Equator ,  that  would  come ,  together 
with  the  Sun,  or  any  Degree  of  the 
Ecliptic k,  to  the  Horizon  in  a  right 
Sphere,  will  come,  together  with  the 
Sun,  to  the  Meridian  in  any  oblique 
Sphere.)  The  quantities  of  the  right 
and  oblique  Afcenfion  being  thus 
found  ,  the  afcenfional  Difference  is 
fubftracting  the  lelfer  out  of 

2l\ 

Now  the  right  Afcenfion  of  the 
Sun  being  that  Degree  of  the  Equa- 
tor ,  which  rifes  and  fets  with  the 
Sun  in  a  right  Sphere,  i.  e,  to  fuch  as 
live  juft  under  the  Celeftial  for  upon 
the  Terreftrial)  Equator ,  to  whom  the 
Sun  always  rifes  at  fix?  and  fets  at 
fix  ;  hence  the  afcenfional  Difference 
f turned  into  Time  by  reckoning  one 
Hour  for  every  15  Degrees,  and  fo 
proportionablyj  fibews  how  long  the 
Sun  rifes  and  fets  afore  or  after  fix, 
according  to  the  Time  of  the  Year. 


found  by 
the  great 


Thus 


/ 
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Thus  the  Sun’s  right  Afcenfion, 
OB.  13.  is  much  about  208  ;  and  his 
oblique  Afcenfion  on  that  Day  in 
Refpeft  of  London ,  is  much  about 
223 ;  and  confequently,  the  afcenfi- 
onal  Difference  is  x  5,  which  anfwers 
to  one  Hour  in  Time.  Wherefore,  the 
Time  of  the  Year  confidered,  the 
Sun  rifes  much  about  an  Hour  after 
fix,  i.  e.  much  about  feven ;  and  fets 
much  about  an  Hour  before  fix,  2.  e. 
much  about  five  ;  agreeably  to  what 
was  found  by  Problem  6. 


PROBLEM  VIII. 

Xb  find  the  Suns  Altitude  at  any 
Place  and  cTime  given. 

1 

TH  E  Globe  being  reftifyed  by 
Problem  5  th,  the  Degrees  of 
the  Meridian  reckoned  from  (the  South 
Side  of)  the  Horizon  to  the  Sun’s 
Place,  give  the  Sun’s  Meridian  Alti¬ 
tude. 
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tude.  Thus,  OH.  13.  the  Meridian 
Altitude  of  the  Sun  at  London ,  will 
be  much  about  27  Degrees. 

The  Altitude  of  the  Sun  is  found 
at  any  other  Time  of  the  Day  given, 
by  turning  the  Globe  freftifyed  alfo 
by  Problem  5.)  till  the  Hour-Index 
points  to  the  Time  affigned ;  and 
then  fattening  the  Quadrant  of  Alti¬ 
tude  on  to  the  Meridian  at  the  Zje- 
nith ;  (i.  e.  at  fo  many  Degrees  from 
the  Equator ,  as  is  the  Latitude  of  the 
Place  given;)  and  bringing  the  faid 
Quadrant  fo  fattened  to  the  Sun’s 
Place  in  the  Ecliptick :  the  Degrees 
intercepted  on  the  Quadrant  between 
the  Sun’s  Place  and  the  Horizon ,  fhew 
the  Sun’s  Altitude  at  the  Time  affign¬ 
ed.  Thus,  OH.  13.  the  Sun’s  Alti¬ 
tude  at  nine  in  the  Morning,  will  be 
about  17  Degrees  in  Refpeft  of  the 
Horizon  of  London .  And  the  fame 
will  be  its  Altitude  at  three  in  the 
Afternoon.  For  it  is  to  be  noted, 
that  at  Times  equally  diftant  ("before 
and  after)  from  12,  the  Sun’s  Alti¬ 
tude  is  alfo  equal 


PR  0- 
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PROBLEM  IX. 

H ?  reprefent  the  Face  or  ^appea¬ 
rance  of  the  Heavens,  or  to 
fhcw  the  Situation  of  the  fixed 
Stars ,  at  any  Hime  of  the 
Flight,  in  Refpeff  of  any 
Place  and  JSlight  given. 

*  ■  'HE  Globe  being  reftifyed  by 
jf  Problem  5th  ,  and  (by  the 
Needier  fet  fo,  as  that  its  cardinal 
Points  anfwer  the  cardinal  Points  of 
the  Compafs*  turn  the  Globe  till  the 
Hour-Index  Points  to  the  Time  of 
the  Night  affigned.  Such  Stars  as 
appear  at  or  near  the  Meridian  or 
Horizon  (and  foof  any  intermediate 
PointJ  of  the  Globe,  will  appear 
like  wife  at  or  near  the  Meridian  or 
Horizon  of  the  Place  given;  (and  fo 
of  any  intermediate  Point  in  the 
Heavens.J 


Thus, 

\ 
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Thus,  Oct .  13.  at  Ten  at  Night, 
the  glorious  Constellation  Orion  will 
appear  on  the  Eaft  Side  of  the  Hori¬ 
zon  of  London ;  the  Star  Rigel  in  the 
left  Knee  of  Orion  being  juft  at  the 
Horizon  ;  the  three  Stars  in  the  fame 
Constellation,  called  by  our  common 
People  the  Yard,  a  little  above  the 
Horizon .  About  twenty  Degrees  Son 
a  vertical  Circle^  above  the  upper¬ 
most  of  thefe  appears  the  bright  Star 
in  T  aunts,  called  oAl  debar  an ,  and  the 
Hulls  Eye ;  and  Somewhat  above  this 
in  the  fame  Constellation,  the  Cele¬ 
brated  Stars  called  the  Hyades ,  and 
the  Pleiades ,  thefe  being  in  the  Back, 
thofe  in  the  Forehead  of  Taurus.  Juft 
under  the  Meridian  Southward  ap¬ 
pears  the  Star  called  Andromeda's 
Head ,  and  at  or  near  the  Meridian 
the  Constellations  of  Cajfiopea ,  Cephem , 
Pegafus ,  &c.  Between  the  Meridian 
and  the  Weft  Side  of  the  Horizon  ap¬ 
pears  the  Conftellations  of  the  Swan , 
harp,  &c  And  at  or  near  the  Weft 
Side  of  the  Horizon ,  the  Constellati¬ 
ons  of  Antmous ,  Serpent  arim,  the 
northern  Crown,  &:c. 
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Hence  it  is  obvious,  that  this  Pro¬ 
blem  is  of  good  Ufe  to  find  out  and 
know  the  leveral  Conftellations,  and 
the  more  remarkable  -  Stars  in  each 
Conftellation. 


PROBLEM  X. 

‘To  find  the  Hour  of  the  Night s 
the  Hltitude  of  any  Star  be¬ 
ing  given,  or  frft  found  by 
fome  Inftrument  for  that  Pur - 
fofe. 


THE  Globe  being  rc&ifyed  ac-< 
cording  to  Problem  5.  and  the 
Quadrant  of  (Altitude  duly  fixed  to 
the  Meridian ,  move  the  Globe  till 
the  faid  Quadrant  crofs  the  Star  in 
the  given  Altitude ;  then  the  Hour- 
Index  will  fhew  the  Hour  of  the 
Night. 

Thus, 


\ 


/ 


Celeftial  Globe. 

Thus,  OB.  13.  the  Altitude  of  Al- 
debaran ,  or  the  Bull’s  Eye  is  found 
to  be  27  Degrees,  30  Minutes.  Where¬ 
fore  moving  the  Globe  till  the  Qua¬ 
drant  of  Altitude  croffes  the  faid  Star 
in  274-  Degrees  of  Altitude,  the  Hour- 
Index  will  then  Point  to  Ten  at 
Night. 

Here  it  is  obvious,  that  if  the  Star 
be  in  the  Meridian ,  then  there  is 
Occafion  only  to  turn  the  Globe 
( rectify ed  by  Problem  5.)  till  the  faid 
Star  comes  to  the  Meridian  of  the 
Globe :  for  then  the  Hour-Index  will 
fhew  the  Hoar. 


PRO- 
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PROBLEM  XI. 

To  find  the  Beginning  of  the 
( Crepufculum ,  i.  e.)  Twilight* 
or  the  'Time  of  the  Day-break , 
at  any  grower  'Time  of  the  Tear * 

,  r  4  **  . ,  (  ..  v  •  ;  .  ,  ■ 

'  |'HE  Globe  being  (by  ‘Problem  -y.) 

rectifyed ,  elevate  that  Degree 
of  the  Ecliptick ,  which  is  diametri¬ 
cally  oppofite  to  the  Sun’s  PlaGe  at 
the  Time  given,  18  Degrees  above 
the  Weft  Side  of  the  Horizon  ;  and 
the  Hour-Index  will  fhew  the  Time 
fought.  Thus,  Oi 7.  15.  Day  breaks, 
or  the  Twilight  begins  about  a  Quar¬ 
ter  before  five  at  London. 

The  Reafon  of  elevating  the  De¬ 
gree  of  the  Ecliptick ,  diametrically 
oppofite  to  the  Sun’s  Place,  18  De¬ 
grees  above  the  Weft  Side  of  the  Ho¬ 
rizon,  is  this ;  becaufe,  thereby  the 
Degree  of  the  Ft./,  tick  wherein  the 
Sun  is  at  the  Time  given,  is  depreffed 
1 8  Degrees  below  the  Eaft  Side  of 
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the  Horizon .  At  Which  Depreflion  it 
is  obferved  by  Aftronomers ,  that  the 
morning  Twilight  begins ;  as  alfo, 
that  the  evening  Twilight  ends  at 
the  like  Depreflion  of  the  Sun,  under 
the  weft  Side  of  the  Horizon.  Whence 
it  is  obvious,  that  the  Beginning  of 
the  morping  Twilight  being  found, 
it  is  obvious  to  know,  when  the 
evening  Twilight  ends ;  this  ending 
fo  much  after  or  before  fix  in  the  E- 
vening,  as  that  begins  before  or  after 
fix  in  the  Morning.  Thus,  Otf.  ij. 
the  evening  Twilight  ends  about  a 
Quarter  alter  ieven,  at  London ,  or 
any  Place  in  the  fame  Latitude. 

It  is  to'  be  further  noted,  that,  the 
morning  Twilight  beginning,  when 
the  Sun  is  1 8  Degrees  below  the  eaft 
Side  of  the  Horizon  ;  and  the  evening 
Twilight  ending,  when  the  Sun  is  i  S 
Degrees  below  the  weft  Side  of  the 
Horizon ,  it  thence  follows,  that,  du¬ 
ring  that  Part  of  the  Year,  wherein 
the  Sun’s  Depreflion  is  never  fo  much 
as  1 8  Degrees,  there  is  no  Beginning 
of  the  morning  Twilight,  or  Ending 
of  the  evening  Twilight,  but  one 
continued  Twilight  from  Sun-fetting 

L  to 
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to  Sun-rifing.  Now  that  Part  of  the 
Year,  wherein  there  is  fuch  a  conti¬ 
nued  Twilight  in  the  Latitude  of 
London ,  is  while  the  Sun  is  paffing 
from  about  the  fifth  Degree  of  Gemi¬ 
ni,  to  the  twentieth  of  Cancer ,  i.  e. 
from  about  the  15  th  of  May,  to  a- 
faout  the  7th  of  July.  For  during 
this  Space,  the  Sun  is  never  depreffed 
18  Decrees  below"  the  Horizon . 


PROBLEM  XII. 

T 0  find  the  Longitude  and  Lati¬ 
tude  ofi  any  Star  given. 

I  A  Y  one  End  of  the  Quadrant  of 
_j  Altitude  upon  the  proper  Pole 
of  the  Et Uptick,  ( viz.  if  the  Star  be 
in  the  northern  Hemifphere  of  the 
Heavens,  upon  the  north  Pole ;  o- 
therwife,  on  the  fouth  Pole,)  and 
the  "graduated  Edge  thereof  upon  the 
•  Center  of  the  Star,  fo  will  the  Qua¬ 
drant  cut  the  Ed  f  tick  in  the  Stars 

Longitude ? 
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Longitude ,  (u  e.  its  Diltance  from  the 
firft  of  Aries,)  and  the  Degrees  of  the 
Quadrant  intercepted  at  the  fame 
Time,  between  the  Star  and  the  Ec~ 
Uptick  will  give  its  Latitude ,  this  be¬ 
ing  no  other  than  the  Star’s  Diftance 
from  the  EcliPtick.  Thus  the  Longi¬ 
tude  of  the  Star  called  Lucida  Lyra, 
will  be  found  to  be  283  Degrees 
and  its  Latitude  about  60  Degrees 
Northwards. 


1 47.' 


It  is  obvious,  that  the  Sun,  being 
always  in  the  Ecliftick ,  never  hath 
any  Latitude ;  and  its  Longitude  is 
found  without  any  more  ado,  than 
by  computing  the  Number  of  the 
Degree  it  is  in  from  the  firft  of 
Aries .  Thus,  OH *  13.  the  Sun  is  in 
the  190th  Degree  of  Longitude ,  that 
being  the  Diftance  or  Number  of  the 
firft  Degree  of  Scorpio ,  where  the  Sun 
then  is,  from  the  firft  of  Aries , 


There  are  fome  other  Problems, 
which  may  be  folved  by  the  Globe  ; 
but  they  being  of  little  Life  are  here 
omitted.  And  fo  we  are  come  to  the 
End  of  this  Aftronomical  Treadle, 

I,  2  wherein 
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wherein  are  contained  fuch  Particu" 
lars,  as  feem  more  ufeful  to  be  known 
by  Young  Students,  efpecially  Young 
Gentlemen ,  at  their  firft  Inftitutionin 

eAftronomy. 
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THE  Art  of  Chro¬ 
nology  has  fo  clofe 
a  Depen  dance  upon 
A  ftronomv,  that  it  is  not 


unufual  for  Writers  of  Agro¬ 
nomical  Treatifes  to  com - 
prife  therein  a  great  deal  of 
what  more  properly  belongs 
to  Chronology  •  and  which 
therefore  1  have  here  laid 

L  4  together , 
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together ,  with  the  other  mofl 
ufefnl  and  eafy  Elements  of 
Chronology,  in  a  diflinU 
Treat  if e  from  my  h  ftrono- 
my.  But  the  Defgn  both 
of  the  One  and  the  Other 
being  the  fame}  as  therefore 
I  have  given  my  Ajlrono - 
mical  Treat  if e  the  Title  of 
The  Young  Gentlemans 
Aftroncmy,  fo  1  have  gi¬ 
ven  this  my  Chronological 
Treatife  the  Title  of  The 
Young  Gentleman’s  Chro-* 
nology  :  nothing  being  here¬ 
in  in  fifed  ony  but  what  ref¬ 


lates  to  the  common  ("Civil 
or  -EcclefiafticaJ)  Comguta- 
of  T  hne3  and  to  the 


two 
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two  Celebrated  Era’s  of  the 
Olympiads,  and  the  Build¬ 
ing  of  Rome,  the  for¬ 
mer  chiefly  ufed  by  Greek 
Hifloriam ,  the  latter  by  Ro¬ 
man, 

9  T 
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CHAP.  I. 

Qf  ^"Day ;  and  the  Parts  of  Time, 
arifina  from  aDay  by  Divifon , 

viz.  Hours  and  Minutes. 

\  * 

( 

BY  (*)  Chronology  is  underflood 

the  Art  or  Skill  of  adjuftingchronoio: 
Things  paft  to  their  proper 
Times. 

Hence  Chronological  Inftitutions  2& 
confift  of  the  Explication  of  the  feve-D//??«- 

guift)  d  into 

. -  "■  - . .  two  Parcs- 

\  \  ■“  - 

(*)  The  Word  Chronology  denotes  literally  in  the 
Creel Language  a  Dijcourfe  or  Account  of  Time ,  being 
compounded  of  X&V&  a  Difcourje 

or  Account. 


ral 


,  ?• 

All  other 

Parts  of 
Time  arife 
from  a 
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ral  Parts,  into  which  Time  in  general 
is  divided;  and  of  the  federal  Chara¬ 
cter  ,  by  which  particular  Times  are 
diftinguifhed  one  Tern  another. 

The  feveral  Par.'  s  of  'Tim  rer  Mi- 
mtfes.  Hours,  Dcys ,  "  Months, 

and  Tears.  Among  ,  which  we  (ball 
{peak  firft  of  a  Day,  bee  ufe  from  it 
ar*fe  t<ae  Gther  Parts  of  Time,  confi- 
ons  or  col-  dered  as  they  are  applied  to  common 
lettion.  ufe.  For  as  Hours  anil  Minutes  arife 
from  a  Day  by  Divifion  and  Subdivi- 
fion ;  fo  Weeks,  Months,  and  Years 
arife  from  a  Day  by  Collection,  or 
reckoning  filch  or  fuch  a  Number  of 
Days  together, 

Bv  a  Day  then,  according  to  the 
what,pri-  primary  (y)  intention  of  the  Name,  is 
marily  and  denoted  the  Time  of  Light;  and  in 
properly,  §enfe  it  is  opposed  to  Night,  or 

the  Time  of  Darkneis.  And  the  Sun 
s  being  made  to  (\\)  rule  the  Hay,  hence 
a  Day,  according  to  the  primary  In¬ 
tention  of  the  Name  iee  ns  molt  pro- 
perly  and  naturally  to  be  determined 


4 

A  Day, 


ff)  God  called  the  Light  Day  j  and  the  Datfnefs  he 
called  Night,  Gen.  i.  5. 

(|| )  God  made  two  great  Lights  ;  the  greater  Light  to 
rule  the  Day ,  Gen.  1.  16. 

by 
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by  the  Sun’s  Rifing  and  Setting  ;  and 
fo  to  be  moft  properly  and  naturally 
defined,  the  Stay  of  the  Sun  above 
the  Horizon,  or  the  Time  between 
the  Sun’s  Rifing  and  Setting.  Agree¬ 
ably  whereunto.  Night  is  the  Stay  of 
the  Sun  below  the  Horizon,  "or  the 
Time  between  the  Sun’s  Setting  and 
Rifing. 

But  the  Word  Day  is  frequently  ta-  5. 
ken  in  a  larger  Senfe,  fo  as  to  compre-  Another 
hend  alfo  the  Night,  and  to  denote  2iAcceftatt~ 
whole  Revolution  of  the  Sun  round  Day  for  a 
the  Earth.  This  Sort  of  Day  is  moft  Nuchche- 
aptly  denoted  by  the  Greek  Word  (*) 
Nuchthemeron . 

The  Nuchthemero?i  may  be  reckon-  6. 
ed,  either  from  Sun-fetting  to  Sun-^#^ 
fetting,  as  did  the  Jews  and  Athenians, ^.spfwg 
and  as  the  Italians  ftill  do ;  or  from  the  Nuch- 
Sun-rifing  to  Sun-rifing,  as  did  thethcmero13’ 
Babylonians  \  or  from  Mid-day  to 
Mid-day,  as  do  the  Generality  of 


(*)  Ic  is  a  compound  of  vv%  a  Night ,  and  nylfjy.  (t 
Day.  The  two  fold  Acceptation  of  the  Word  Day , 
is  difiinguifhed  ufuaily  by  the  Names  of  a  Natural  and 
an  Artificial  Day.  But  fome  calling  that  a  natural 
Day,  which  others  call  an  Artificial,  hence  arifes  great 
Confufion  ;  to  avo/d  which  I  judge  if  bed,  wholly  to 
omit  this  Diftin&ion. 

Aftrono- 


7- 

Of  an 
Hour* 
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Aftronomers,  and  likewife  the  eArafa  5 
£jr  laftly,  from  Mid-night  to  Mid¬ 
night,.  as  did  the  old  Egyptians,  and 
We  of  this  Ifland,  together  with  the 
jF  neb,  Germans,  and  other  Europeans 
ftill  do. 

Proceed  we  now  to  the  Part  of 
Time,  called  an  Hour .  And  hereby 
is  principally  denoted  the  24th  Part 
of  a  Nucbthemeron.  Now  a  Nuchthe- 
meron  being  the  Space  of  an  entire  Re¬ 
volution  of  the  Stm  about  the  Earth, 
during  which  the  Equator  makes  alfo 
an  (f)  entire  Revolution,  hence  it 


'  ■---  ■  ■  — 

(f)  In  ftriftnefs  the  Equator  makes  fomewhat  more 
than  one  Revolution,  during  a  Nucbthemeron  viz,  fo 
much  more  as  anfwers  to  the  Sun’s  apparent  proper 
Motion  in  the  Ecliptick  during  the  fa  id  Space  of  Time. 
Now  this  Overplus  being  various,  7  M’tlutes  in 

the  Sun’s  Apogee,*  and  6\  Mhjutes  in  its  Perigee.*  hence 
Aftronomers  take  the  Mean  between  the  two  fore-men¬ 
tioned  Numbers  for  a  ftanding  Meaftre  through  the 
whole  Year,  and  fo  compute  that  to  every  Nuchtheme - 
ron  there  anfwers  $9',  8",  and  almoft  20'",  over  and 
above  a  Revolution  (or  the  160  Degrees)  of  the  Equa¬ 
tor.  But  now  the  Difference  between  the  Sun’s  Revo¬ 
lution  (or  a  Nucbthemeron )  and  the  Equator’s,  when  at 
greateft,  being  but  61  Minutes,  or  a  little  more  than  a 
Degree,  which  anfwers  but  to  a  little  more  than  4 
Minutes  in  Time,  hence  it  may  be  parted  over  unre¬ 
garded  in  common  Ufe  ;  and  the  Hour  here  fpohen  of 
may  be  well  enough  efteemed  to  anfwer  juft  to  1  5 
Degrees  o!  the  Equator. 
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conies  to  pafs,  that  as  the  whole  Cir¬ 
cle  or  all  the  560  Degrees  of  the  E- 
quator  anfwer  to  a  whole  Nuchthme- 
ron ,  fo  a  24th  Part  or  1  ^  Degrees  of 
the  Equator  anfwer  to  a  24th  Part  of 
a  Nmhthemelron ,  or  fuch  an  Hour. 

And  becaufe  thefe  Hours  are  all  thus 
ufually  meafured  by  15  Degrees  of 
the  Equator,  hence  they  are  all  looked 
on  as  Equal  one  to  another  at  all 
Times. 

.  *  j  -  f 

But  the  Jews,  Greeks ,  and  Romans 
did  antiently  divide  ('not  the  Nuchthe-  0j^mJ 
imeron  into  24  equal  Hours,  but)  the  unequal 
Day,  whether  longer  or  fhortef,  into 
12  Hours;  and  lb  likewife  the  Night. 
Whence  it  is  obvious,  that  their  Hours 
were  Unequal,  one  to  another,  except 
only  at  the  two  (|j)  Equinoxes;  when 
the  Day  and  Night  being  Equal,  their 
Hours  would  likewife  be  Equal,  and 
fo  the  fame  as  to  Extent  With  otir 
Hours,  though  not  as  to  Denomina¬ 
tion. 


' 

('ll )  Hence  rhe  equal  Hours  ufed  bv  us  are  fornetimeS 
fii!ed  Equinothal  Hours;,  and  rhe  unequal  Hours  u/ed 
by  the  Jews ,  ike.  are  ftiJcd  Temporary  Hours,  frorW 
their  varying  in  Length  according  to  the  ochef  various 
Parts  of  the  Year. 


Fo* 


M 
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9.  For  they  always  reckoning  their 
H-v  the  fo-ft  Hour  of  the  Day  from  the  Sun’s 
'timuL-  R-ihng,  which  at  the  Equinoxes  an- 
fwet  to  our  fwers  exactly  to  our  fix  a  Clock  in  the 
cc/nmiM  Morning,  it  follows  that  their  firft 
Hours.  Hour  of  the  Day  mull  anfwer  at  the 
Which  oh-  Equinoxes  to  our  feven  a  Clock  in  the 
u^/uje  Morning  ;  and  confequently  their 
jos  mder  third  Hour  to  our  nine  a  Clock  in  the 
j/unuiiig  Morning  :  their  fixth  to  our  twelve  a 

Hiftory.  Clock  at  Noon  j  their  ninth  to  our 
three  a  Clock  in  the  Afternoon,  i5c. 
And  although  there  is  not  fo  exa£t  a 
Corret’pondence  between  the  Hours 
ufed  by  them  and  us,  at  other  Times 
of  the  Year,  yet  the  fore-mentioned 
Obfervation  is  of  good  Ufe  for  the 
better  Underftanding  the  feveral  Hours 
of  the  Day  mentioned  in  the  Sacred 
Hiftory. 

10.  Upon  the  like  Account  it  is  not  to 
As  i*  jfo  be  here  omitted,  that  the  Jews  divi- 
g^ded  the  Night  (not  only  into  twelve 
of  the  Hours,  as  is  afore  obferved ;  but  alfo) 
Night  into  four  Quarters,  called  Watches, 
Wjce  ies,  eacj1  ’yyatci1  containing  three  of  their 

Night-hours.  Thefe  Watches  were 
diftinguifhed,  either  by  their  numeral 
Order,  whence  we  exprefsly  read  in 

the 
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tile  Sacred  Hiftory  of  the  (* *)  Second 
Third \  and  (f)  Fourth  Watch  ;  or  by 
fome  other  Denomination^  Thus  the 
firft  Watch  is  otherwife  (filed  the  (]|) 

Head  or  Beginning  of  the  Watches ;  the 
Second,  the  (*)  Middle  Watch*  be- 
caufe  it  lafted  till  Mid-night ;  and  the 
Fourth,  the  (\)  Morning  Watch*  A- 
gain,  the  Firil  was  termed  t|J)  the 
Evening ;  the  Second,  Nid-nigbt ;  the 
Third,  the  Cock-crowing  \  the  Fourth, 
the  "Dawning . 

The  common  Divifion  of  an  Hour 
is  into  Quarters .  But  Aifronomers,  of  Mi- 
and  fuch  as  are  more  accurate  in  ac*eures>  a1[y 
counting  Time,  divide  an  Hour  into  and  the 
fixty  Parts,  called  Minutes  ;  and  a  difference 
Minute  again  into  fixty  Parts,  called 
Seconds ,  as  being  Minutes  of  Minutes,  dJora- 
and  fo  fecondary  Minutes.  And  hereduary  Mh 
it  is  to  be  obferved,  that  the  Word”w^‘ 
Minute  is  taken  in  a  double  Senfe,  ei¬ 
ther  to  denote  the  lixtieth  Part  of  an 
Hour,  which  therefore  is  peculiarly 
(Filed  an  Horary  Minute  ;  or  elfe  to 
denote  the  fixtieth  Part  of  a  Degree, 


i  i 


(*)  Lu k-  12.  3?.  (f)  Mdtt.  14.  2$.  (IP  Lam . 

a.  19.  (*)  Judg,  7.  «9-  CD  l4‘  24-  (II/4 

*3-  35*  m  t 

M  2  which 
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which  therefore  may  be  diftinguifhed 
by  the  Name  of  a  Graduary  Minute. 
And  this  Graduary  Minute  is  fubdivi- 
ded  by  Aftronomers  into  fixty  Seconds , 
and  alfo  each  Second  into  fixty  Thirds , 
and  each  Third  into  fixty  Fourths , 
&c.  whereas  it  is  uftial  to  fubdivide 
an  Horary  Minute  only  into  Seconds. 
Now  as  15  Degrees  of  the  Equator 
anfwer  to  one  Hour  or  fixty  Horary 
Minutes,  fo  one  Degree  of  the  Equa¬ 
tor  or  fixty  Graduary  Minutes  anfwer 
to  four  Horary  Minutes  ;  and  fo  one 
Horary  Minute  to  fifteen  Graduary  Mi¬ 
nutes.  And  thus  much  for  the  feverai 
Parts  of  Time,  which  arife  from  a 
Day  by  Divifion,  and  Subdivifion. 


»' 
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Of  Weeks. 

CHAP.  II, 

Of  the  federal  Parts  of ‘Time, 
zvhich  arife  from  a  Day  by 
Colletfion ;  viz. Weeks, Months, 
and  Years. 


AMong  die  feveral  Parts  of  Time,  *•  j 
which  arife  from  a  Day  by  Col- 
leftion,  it  is  proper  to  fpeak  firft  off«W- 
the  Week,  not  only  as  denoting  the 
fmalleft  Cohesion  of  Days,  namely, 
no  more  than  fever? ;  but  alio  as  be« 
jng  the  moft  Antjent  Colle&ion,  as 
yve  learn  from  the  Sacred  Hiftory, 
whereby  we  are  taught  that  it  was  in- 
ftituted  prefently  after  the  Creation, 
and  in  Memory  of  God’s  creating  the 
World  in  fix  Days,  and  refting  on  the 
Seventh  from  all  his  Works ,  which  he 
had  made , 

The  feven  Days  of  the  Week  are  2. 
commonly  diftinguifhed  by  the  Name  The  /even 
of  the  Planets,  accounted  alfo  juft 
feven  according  to  the  Vulgar  Syftem,  Whence 
and  placed  in  this  Order  from  th  c  take  their 


Jligheft  to  the  Lowell, 

’  M  ? 


XJ 


viz ,  Saturn , 


common 
.  Denomi- 
JUplter}  nations. 
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Jupiter,  Mars ,  the  Sun,  Venus,  Mer¬ 
cury,  and  the  Moon.  Now  the  Aftro- 
loge?s  fuppofing  the  fore-mentioned 
Planets  to  prefide  or  rule  over  the  fe- 
veral  Hours  of  the  Nuchthemeron  ac¬ 
cording  to  their  Order  above-menti¬ 
oned,  hence  denominate  each  Day  of 
the  Week  from  that  Planet,  which  is 
fuppofed  to  prefide  over  the  firft  Hour 
pf  the  JSk cbthemeron.  Whence  it  comes 
to  pafs,  that  the  Days  are  denomina¬ 
ted  from  the  Planets  according  to  the 
common  Method.  For  affigning  the 
firft  Hour  of  Saturday  to  Saturn ,  the 
fecond  will  fall  to  Jupiter,  the  third 
to  Mars ,  the  fourth  to  the  Sun,  the 
fifth  to  Vernas,  the  fixth  to  Mercury , 
and  the  feventh  to  the  Moon ,  And 
fo  the  eighth  Hour  will  fall  to  Saturn 
again,  and  alfo  the  fifteenth  and 
twenty-fecond  of  the  faid  Nuchtheme* 
Yon  ;  and  confequently,  the  twenty- 
third  Hour  will  fall  to  Jupiter,  the 
twenty-fourth  to  Mars .  By  which 
means  the  firft  Hour  of  the  next  Nueh~ 
themeron  will  fall  to  the  Sun ,  and  the 
firft  Hour  of  the  next  to  the  Moon ,  of 
the  next  to  Mars,  of  the  next  to  Mer¬ 
cury,  of  the  next  to  Jupiter,  of  the 
pext  to  Venm  \  and  of  the  next  to  Sa? 

:  turn 
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turn  again,  and  fo  through  the  next 
Week  as  afore.  Hence  the  Days  of 
the  Week  came  to  be  diftinguifhed  in 
their  Order  by  the  Latin  Names  of 
Dies  Saturni ,  Solis,  Luna,  Marti*, 
Mercurii,  Jovis,  and  Veneris  ;  and  fo 
among  us  by  the  Names  of  Saturday, 

Sunday,  Munday ,  Tuefday,  Wednefday , 
Thurfday,  and  Friday .  For  as  Satur¬ 
day,  Sunday,  and  Munday,  plainly  de¬ 
note  the  Day  of  Saturn,  the  Sun,  and 
the  Moon ;  fo  Tuefday,  Wednefday, 
Thurfday,  and  Friday ,  denote  the  Day 
of  Tuijco,  Woden ,  Thor,  and  Fnga ; 
which  are  the  Saxon  Names  refpe- 
Qavely  anfwering  to  Mars,  Mercury, 

Jupiter,  and  Venus. 

It  is  alfo  not  to  be  omitted,  that, 
becaufe  the  E after  Week  was  formerly  the  Days 
efteemed  the  Firft  or  Principal  Week  °ftbe,Wee^ 
of  the  Year ;  and  each  Day  thereof^^^ 
was  a  Lena  or  Holy-Day  \ ;  hence  the^^y 
feveral  Days  of  the  Week  were  diftin- 
guifhed  in  their  refpective  Order,  a- 
mong  the  Primitive  Chriftians,  by  the 
Names  of  feria  Prma,  St  cun  da,  & 
i.  e.  the  Firft,  Second,  (&c.)  Holy- 
Day  :  Sunday,  or  the  feria  Trrna  be¬ 
ing  otherwife  [tiled  by  them  the  Lord's 

•  M  4  Day, 
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Day,  as  being  the  Day  of  our  Lord?s 
Refurrection. 

Hitherto  we  havefpoken  of  a  Week 
irj  its  comnion  Acceptation,  as  it  de- 
fometimes  notes  a  Week  of  Days ,  or  / 'even  Days, 
2”/rt(But  it  is  not  wholly  to  be  paft  by, 
space  of  that  as  the  Original  or  Hebrew  Word 
which  we  render  a  Week,  does  lire- 
rally  denote  only  in  general  a  Collett i - 
on  of  $e ven,  and  therefore  may  be 
applied  to  Years  as  well  as  Days,  (and 
the  fame  holds  as  to  the  correfpon- 
dent  (*)  Greek  and  Latin  Words,)  lb 
it  is  actually  ufed  in  (f)  fome  Places 
pf  the  Sacred  Hiftory  to  denote,  not 
fevfn  flays,  but  /even  Tears .  And 
in  Conformity  to  the  Ufe  of  the  faid 
Original  Word,  oqr  Engli/h  Word 
Week  is  ufed  in  the  faid  Places  of  Sa«* 
cred  Scripture  to  denote,  not  a  Week 
of  Day but  a  Week  of  Tears,  or  a 
Collection  of  feven  Years, 

Proceed  we  next  to  fpeak  of  Months , 
A,  sr6 '•  which,  as  they  are  of  various  Sorts, 
frimviifSo  are  called  by  this  one  common 
$aUed  a  Name,  not  by  mere  Chance,  or  with¬ 
out  any  Reafon,  bpt  by  Reafpn  of 


S 

Syr  a 


(*)  Hsbdomas  and Sepiinuna. 
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their  all  agreeing  in  fome  Relation  to 
a  Month  primarily  fo  called.  Now 
the  (||)  Hebrew  Word,  to  which  our 
Word  Month  anfwers,  does  literally 
import  the  Time  from  one  New  Moon  to 
another;  and  fo  does  properly  denote 
a  Synodical  Month .  And  forafmuch 
as  this  Sort  of  Month  is  moft  diftin- 
guifhable  by  our  Senfe,  and  fo  moft 
obvious  and  proper  to  be  ufed  as  a 
Meafure  of  Time  in  the  common  Af¬ 
fairs  of  Life ;  hence  it  is  more  th&n 
probable,  that,  as  our  Word  Month 
is  evidently  derived  from  the  Word 
Moon ,  fo  it  was  primarily  intended  to 
denote  likewife  the  Time  from  one 
New  Moon  to  another,  or  a  Synodical 
Month .  For  it  is  more  than  probable, 
that  this  Word  in  our  Language  (and 
fo  of  the  correfpondent  Words  in  ail 
other  Languages)  was  firft  ufed  to  de¬ 
note  that  Sort  of  Month,  which  was 
firft  obferved  as  a  Meafure  of  Time. 


But  now  it'  is  nqt  reafonably  to  be 

.  *  •  V-  ;  ^  -  ■  • 
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(||)  The  Hehew  Word  Chodefh  (is  derived  from  a 
Radix,  which  fignifies  to  Renew ,  and  accordingly) 
does  primarily  denote  the  New  [Moon,  or  the  Da j  of 
the  New  Moon  *  and  thence  it  is  lecondarily  taken  to 
denote  a  Month,  being  the  Space  from  one  New  Moon 
%o  another*  .  ■  **'o 

doubted. 


i4 


5* 

The  Pe¬ 
riodical 


Munch* 


Of  Months, 

J  .  A 

doubted,  but  the  Synodical  Month 
was  firft  ufed  as  a  Meafure  of  Time, 
forafmuch  as  it  is  obvious  to  the  bare 
Senfe,  even  of  the  Vulgar  and  moft 
illiterate  Perfons. 

As  for  the  Periodical  Month ,  or  the 
Time  wherein  the  Moon  goes  round 
'Month wither  Orbit ,  this  could  not  be  determi- 
f ailed  a  ned  without  fome  Obfervation  and 
Study ;  and  therefore  no  doubt  was 
not  taken  Notice  of,  till  fometime 
after  the  Synodical  Month  was  ufed. 
And  confequently  it  is  not  to  be 
doubted*  but  the  Name  Month  was 
applied  to  the  Time  of  the  Moon’s 
Periodical  Courfe,  not  primarily,  but 
fecondarily,  or  after  it  had  for  fome 
Time  been  applied  to  the  Moon’s  Sy¬ 
nodical  Courfe.  And  the  Reafon  of 
impofing  the  fame  Name  upon  the 
Time  of  that,  as  had  been  impofed 
afore  upon  the  Time  of  this,  was,  be- 
caufe  both  Times  agree  in  the  general, 
viz.  as  they  relate  to  the  Courfe  of 
the  Moon,  and  lb  may  both  from  the 
Moon  be  called  Months .  '  "  ' 

i 

6.  It  has  been  afore  (in  the  Aftrono- 
of  the  dif  mical  Treatife,  Chap.  4.  '*  Sefit:  2,  3.) 
feren*  robferved,  that  the  Perodical  ‘Month 
the% no-  confifts  of  27  Days  and  7  \  Hours  ; 

and 
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and  the  Synodical  Month  of  29  Days^'0?1^ 
and  12  |  Hours.  And  the  Reafon  of 
this  Difference  has  been  there  accoun¬ 
ted  for. 

It  is  here  to  be  further  noted,  that,  7° 
becaufe  during  (either  a  Synodical  or 
Periodical)  Month  of  the  Moon,  the  what,  and 
Sun  paffes  well-nigh  through  a  whole  wh-  ca ^ 
Sign  of  the  Ecliptick ;  hence  the  Time*LVl0IU  ' 
of  the  Sun’s  pafling  quite  through  a 
Sign  is  called  a  Solar  Month,  as  nearly 
anfwering  to  the  Space  of  a  Lunar 
Month,  efpecially  the  Synodical  Month. 

For  as  this  Sort  of  Lunar  Month  is  a 
little  above  29  f  Days,  fo  the  fore- 
mentioned  Solar  Month  is  almoft  30 
“Days;  and  confequently  the  Diffe¬ 
rence  between  them  is  but  about  one 
Day. 

But  now  becaufe  the  fore-mention-  8. 
ed  Solar  and  Lunar  Months  do  not^viI  , 
confift  juft  of  whole  Days,  but  of wZl/and 
fome  odd  Hours  and  Minutes  over,^  catted 
which  cannot  be  confidered  in  theMonthSj 
common  Account  of  Time;  therefore 
fome  certain  Number  of  juft  whole 
Days  are  made  ufe  of  inftead  of  the 
fore-mentioned  Aftronomical  Months ; 
but  however  are  called  likewife  Months , 
fora  1  much  as  they  come  as  near  as  can 
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be  to  the  faid  oAUronomical  Months, 
from  which  they  are  diftinguifhed  by 
the  Name  of  Civil  Months,  as  being 
adapted  to  Civil  or  Common  lJfe. 
M^o'nth  Thus  in  the  fir  If  Place,  what  is  mod 

of  weeks,  commonly  called  a  Month  among  us, 
"v bat.  is  made  to  confift  juft  of  twenty-eight 

whole  Days,  and  fo  juft  of  four  whole 
Weeks ;  Whence  it  is  peculiarly  ftiled 
the  Month  of  Weeks.  It  is  obvious, 
that  in  Order  to  render  the  Computa¬ 
tion  of  Time  from  Weeks  to  Months 
more  eafy,  and  fo  more  fit  for  com¬ 
mon  Ufe,  it  was  neceffary  that  the 
Month  fhould  confift  juft  of  fome  cer¬ 
tain  Number  of  whole  Weeks :  which 
beihg  thus  neceffary,  four  whole 
Weeks  were  made  Choice  of  for  the 
Number,  wrhich  fhould  conftitute  the 
Month ;  becaufe  this  Number  comes 
nearer  than  any  other  Number  of 
Weeks,  to  the  leveral  Aftronomical 
Months  afore-mentioned.  ; 
i  o.  The  Aftronomical  Synodical  Month 
jSf  civil  ;s  adapted  to  Civil  or  Common  Ufe, 
% Zthf  by  making  the  Civil  Synodical  Month 
'a**#. *  *  to  confift  alternately  of  '(*)'  twenty- 

_IJ  1  “  ‘  M  -  '  <  ■  "  L  -  'L  “ 

(*)  A  Civil  Synodical  Month  confining  of  thirty 
Days,  is  called  PlemK,  i.  e.  a  Full  Month  j  and  a  Civil 
Synodical  Month  confining  but  of  twenty-nine  Days,  is 
sailed  Cavtet,  i,  e.  an  Nalkw  or  DeftfUvt  Month. 

nine 
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nine  and  thirty  whole  Days;  for  29 
+  30  =  59  =  \  x  2,  that  is,  two 
Civil  Synodical  Months  are  equal  to 
two  Agronomical  Synodical  Months, 
omitting  in  both  the  odd  Minutes. 

And*  confequently,  according  to  this 
Method,  the  New  Moon  will  keep  to 
the  firft  Day  of  every  fuch  Civil 
Month  for  a  long  Time  together, 
when  once  adjufted  thereto.  This 
was  the  Month  in  Civil  or  Common 
Ufe  among  the  Jews,  Greeks ,  and 
Romans ,  till  the  Time  of  Julius  Cdfar, 
and  is  ftill  fo  among  the  Turks . 

In  like  manner,  the  Aftronomical  IX> 
Solar  Month  may  be  adapted  to  com-  The  solar 
mon  Ufe,  by  making  the  Civil  Solar 
Months  to  confift  alternately  of  thirty  Uniformly 
and  thirty-one  Days,  excepting  one  adapted  to 
Month  of  the  twelve,  which  fhould 
confift  of  thirty  Days  every  four  Years  \vfu 
the  other  three  Years  it  muft  confift 
only  of  twenty-nine  Days.  This  is 
illuftrated  by  the  adjoining  Scheme  or 
Table  of  the  Solar  Months. 


Months 


I 
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Months. 

Beys. 

Months. 

Days. 

Months^ 

Days* 

March 

3* 

Quintilk 

3* 

November 

31 

April 

3° 

Sextilii 

ao 

December 

3° 

May 

3* 

September 

Si 

January 

30 

June 

3- 

Oftober. 

30 

February 

29 

And  every  fourth  Year,  30 

For  according  to  this  regular  and  uni¬ 
form  Method,  there  will  be  565  Days 
in  the  twelve  Solar  Months  for  three 
Years  together,  and  every  fourth  Year 
366  Days,  juft  as  it  is  now. 

12.  It  is  evident  .  then,  that  the  Civil 
The  solar  Solar  Months  might  be  thus  uniformly 
Months  conftituted.  And  indeed  they  were 
tobelnfti.tb  conftituted  in  the  main  at  firft  by 
tuted,  as  Julius  Cafar,  who  brought  the  Solar 
mong  us.  Months  into  common  Ufe  among  the 
Romans ,  whereas  they  ufed  afore  the 
Civil  Lunar  Month,  as  was  (-{•)  ob- 
ferved  when  we  were  fpeaking  of  the 
faid  Lunar  Month.  The  Alteration 
was  made  afterwards,  when  fas  the 
fifth  Month,  which  had  afore  been 
called  from  its  Rank,  Quintilis ,  was 
new  named  Julius  in  Honour  of  the 
Emperor  of  that  Name;  foj  the  fixth 
Month,  which  had  afore  been  called 

1  *  *”■■■"*  ‘  -  _  .  - 

(f)  Seft,  loth  of  this  Chapters 

from 
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from  its  Rank,  Sextilis ,  was  new 
named  oAuguftm  in  Memory  likewife  of 
the  Emperor  of  the  fame  Name;  and 
not  only  fo,  but  (whereas  this  Month 
confifted  afore  but  of  thirty  Days, 
and  fo  was  a  Day  fhorter  than  the 
foregoing  Month  of  July,)  there  was 
a  Day  more  added  to  it,  that  fo  the 
Honour  paid  to  Augufim  might  not 
feem  to  fall  fhort  of  the  Honour  paid 
to  "Julius ,  even  in  this  Punctilio.  Now 
this  Alteration  being  made  as  to  the 
Month  of  oAuguft ,  it  (according  to  the 
alternate  Method  at  firft  inftituted, 
and  ftill  prefer ved  in  the  following 
Months)  made  an  Alteration  in  all  the 
following  Months,  except  January, 
which  upon  this  Alteration  fhouid 
have  had  but  thirty  Days  according  to 
the  alternate  Method  primarily  infti- 
tuted.  But  this  Month  being  fo  named 
in  Honour  of  Jams,  efteemed  by  the 
Romans ,  the  God  of  Time,  on  the 
like  Confideration  that  it  feem’d  pro¬ 
per  to  lengthen  the  Month  of  Auguft 
by  a  Day,  it  might  feem  not  proper 
to  leffen  the  Month  of  January  by  a 
Day;  but  rather  to  continue  it  ftill 
thirty-one  Days  long,  and  to  make 
February,  which  afore  was  twenty- 

nine, 


to 
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nine,  and  every  fourth  Year  thirty 
Days  long,  tq  be  commonly  but  twen¬ 
ty-eight,  and  every  fourth  Year  but 
twenty-nine  Days  long.  And  fo  the 
Solar  Months  came  to  ftand,  as  they 
do  now  in  our  Calendar ,  ( whence 

they  are  called  the  Calendar  Months) 
in  reference  to  the  Names  and  Num¬ 
ber  of  Days  afligned  to  each,  fet 
down  in  fhort  in  the  following  Ta¬ 
ble. 


Months. 

Pays. 

Months. 

Pays. 

Months;' ' 

Pay  i 

March 

3* 

July 

3* 

November 

3° 

April 

3° 

Augufl 

December 

'  May 

3* 

September 

So 

January 

3' 

Jm' 

3 0 

Oflober* 

31 

February 

28 

But  every  fourth  Year,  29 


By  comparing  this  and  the  forego¬ 
ing  Table,  will  be  illuftrated  what¬ 
ever  has  been  here  faid,  either  con¬ 
cerning  the  firft  Inftitution  of  the  So¬ 
lar  Months  among  the  Romans  by  Ju¬ 
lius  Cafar ;  or  concerning  the  Changes 
that  have  been  fince  introduced.  And 
allb  it  will  appear,  that  the  whole 
Number  of  Days,  contained  in  the 
twelve  Solar  Months  taken  together, 
hath  been  all  along  the  fame,  viz. 
365  Days,  and  every  fourth  Year  366 
Davs.  The  former  of  which  Sums  is 
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the  Time,  wherein  the  Sun  feems  to 
pafs  through  the  twelve  Signs,  (\) 
omitting  the  odd  Hours  and  Minutes, 
and  the  latter  Sum  is  the  Time,  where¬ 
in  the  Sun  leans  to  pafs  through  the 
twelve  Signs,  adding  thereto  the  odd 
Hours  and  Minutes  which  were  omit¬ 
ted  the  three  foregoing  Years,  and  fo 
many  Minutes  more  as  make  the  faid 
odd  Hours  and  Minutes  equal  to  a 
whole  Day  in  four  Years. 

Now  as  thefe  twelve  Solar  or  Ca~  ip 
lendar  Months  make  up  the  Civil  So-^  Twe[ve: 
lar  Year  in  ule  among  us  fin  which 
Senfe  it  is,  that  a  Tiveive- Month  is  ufed  to  a  Tear. 
by  us  as  an  Equivalent  Term  to  a 
Tear)  fo  what  has  been  faid  concern¬ 
ing  the  Sums  of  365  and  366  Days 
being  contained  in  the  twelve  Calen¬ 
dar  Months  taken  together,  will  be 
more  particularly  explained,  when  we 
come  prefently  to  fpeak  of  the  Civil 
Year  in  ufe  among  us ;  after  that 
we  have  made  fome  fhort  Obferva- 
tions  concerning  the  Year  in  gene-* 
rah 


(l|)  See  SeU.  16,  of  this  Chapter* 
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14.  By  a  (''1')  Tear  then  ('the  only  Part 
a  Year,  0f  Time  remaining  to  be  treated  of) 
geml’ai"  is  denoted  in  general  a  Revolution  of 
it  a  pro-  a  Celeffial  Light  round  the  Heavens 
^odemTn  by  (what  is  efteemed)  its  proper  Mo- 
Soiar  hJ.  tion.  Thus  an  entire  (apparent)  Re¬ 
volution  of  the  fixed  Stars  is  ftiled  the 
Great  Tear ;  and  the  Time  wherein 
Satunr,  Jupiter,  and  Mars,  go  round 
their  Orbits,  is  refpeftively  ftiled  the 
Year  of  Saturn,  Jupiter,  and  Mars ; 
and  accordingly  the  Time  of  the 
Moons  going  round  her  Orbit,  com¬ 
monly  called  her  Periodical  Month, 
is  fometime  ftiled  her  Year.  * .  But  by  a 
Year  is  principally  and  properly  de¬ 
noted  the  Time,  wherein  the  Sun  ap¬ 
pears  to  move  round  the  Ecliptick, 
which  is  365  Days,  5  Hours,  and  ve¬ 
ry  near  494  Minutes. 

Now  becaufe  during  the  Time  of 
r«V aar  one  Sofar  Year,  there  are  twelve  Sy- 
Jbat.  nodical  Months ;  hence  twelve  Syno- 


(f)  As  the  Latin  Word  Annm  primarily  denotes  3 
Circle  ( whence  Annulus  fignifies  a  Ring)  and  is  thence 
taken  to  denote  a  Year,  as  being  a  Circle  of  Time, 
which  being  once  gone  round  is  begun  again  ;  fo  the 
Greek  Word  kviauTQs,  and  the  Hebrew  Word  Shanah 
is  of  the  like  Importance. 

dical 
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dical  Months  constitute  (what  is  cal¬ 
led  )  a  Lrnar  Year  ;  which  therefore 
confifts  of  354  Days,  8  Hours,  and  a 
little  more  than  48  Minutes.  So  that 
the  exatt  Difference  between  the  A-* 
ftronomical  Solar  and  Lunar  Year  is 
10  Days,  21  Hours,  and  1  Minute. 

But  whereas  the  Hours  and  Minutes 
above  the  whole  Days  of  a  Solar 
Year,  can’t  be  taken  Notice  of  in  Gi-  ^soiar  tears 
vil  or  Common  Ufe  ;  therefore  the*™  adap- 
Civil  Solar  Year  in  ufe  among  us,  i 
made  to  confift  only  of  365  Days  tor monv/e. 
three  Years  together,  and  every  fourth 
Year  of  366  Days.  Namely,  whereas 
in  an  Aftronomical  Solar  Year  there 
are,  above  the  whole  Days,  5  Hours, 
and  very  near  49-^  Minutes ;  there 
are  added  every  Year  about  11  Mi¬ 
nutes,  to  make  up  this  juft  fix  Hours ; 
and  thefe  fix  Hours  amount  juft  to  a 
whole  Day  in  four  Years.  .  17, 

Each  of  the  three  Years  confifting  a  Bifex- 
only  of  365  Days,  is  called  a  Common^* 
Year;  and  every  fourth  Year  confift- Year ,mhy 
ing  of  36 6  Days,  is  called  a  "Bijjextile.focnikd. 
or  Leap-Tear.  The  Reafon  of  its  be¬ 
ing  called  BiJJ'extile  is,  becaufe  the 
Day  arifing  in  four  Years  out  of  the 
fix  Hours  afore-mentioned,  is  this 

C  2  Year 
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Year  intercalated ,  i.  e.  inferred  into 
\  the  Calendar,  by  reckoning  (accor¬ 

ding  to  the  Roman  Way,  bis  jexvum 
Kjil.  Martii,  i.  e  by  reckoning )  twice 
the  Jixth  Day  before  the  Calends  of 
March,  which  anfwers  to  our  twenty- 
fourth  of  February.  But  although  we 
took  our  Civil  Solar  Year  trom  the 
Romans,  yet  we  do  not  imitate  them, 
in  this  particular,  but  inftead  of  rec¬ 
koning  February ■  the  twenty-fourth 
twice,  we  reckon  this  Year  twenty- 
nine  Days  in  February,  whereas  in 
common  Years  we  reckon  but  twen¬ 
ty-eight.  But  although  we  reckon 
not  February  twenty-fourth  twice,  yet 
we  reckon  twice  the  Calendar  Letter 
always  belonging  to  February  the  twen¬ 
ty-fourth;  namely  f.  And  by  this 
means,  that  which  was  theSunday  Letter 
from  January  the  firft  to  February 
twenty-fourth,  will  be  fo  no  longer, 
but  the  Letter  next  before  it  in  the 
Order  of  the  Alphabet,  will  be  the  Sun¬ 
day  t  Let  ter  for  the  remaining  Part  of 
the  Year.  From  which  Leap  or  Change 
from  one  Sunday  Letter  to  another, 
this  Year  came  to  have  the  Name  of 
Leaf  Fear  amongft  us. 


It 
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It  'has  been  afore  obferved.  that  the  1 8. 
Aftronomical  or  true  Solar  Year  does  The  Cnil 
confift  of  365  Days,  5  Hours,  497  miff 
Minutes.  Whereas  to  adapt  it  to  Ci-  eievenMi- 
vil  Ufe,  the  Solar  Year  is  conceived  ruje‘,  \‘w:! 
to  confift  of  365  Days,  and  juft  fix  go^n Re- 
Hours  ;  (which  fix  Hours  in  four  formation 
Years  make  up  juft  another  whole 
Day;)  fo  thot  the  Civil  Solar  Year  is  Cakfed 
about  eleven  Minutes  longer  than  the t,Krel'}- 
true  Solar  Year.  Hence  it  comes  to 
pafs,  that  the  Seafons,  or  (which 
comes  to  the  fame )  the  Equinoxes  and 
Solftices,  depending  on  the  true  Solar 
Year,  do  not  keep  always  to  the  fame 
Time  or  Part  of  our  Civil  or  Common 
Year,  but  vary  every  Year'  about 
eleven  Minutes,  (viz,  io',  and  48'',) 
and  confequently  about  a  whole  Day 
in  133  Years,  Wherefore  from  A.  D. 

325,  when  the  famous  Nicene  Council 
was  held,  to  A.  D.  1582,  wherein 
Pope  Gregory  the  XIII.  reformed  the 
Calendar,  there  was  found  to  have 
arofo  a  Variation  of  ten  Days;  the 
Vernal  Equinox,  which  at  the  Time 
of  the  Nicene  Council  fell  'about  the 
21ft  of  March ,  in  A.  D.  1582,  being 
found  to  fall  on  March  the  11th. 
Hereupon  the  fore-mentioned  Pope , 

N  3  intending 
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intending  to  bring  back  the  Equinox 
to  the  Time  of  the  Year  it  fell  upon 
at  the  Nicene  Council ,  ordered  October 
<yth,  ('in  the  Year  15 $2.)  to  be  reck¬ 
oned  October  15  th,  thereby  fuppref- 
fing  ten  Days,  and  making  the  follow¬ 
ing  March  xith  to  be  reckoned  March 
2 if/;  and  fo  the  Vernal  Epuinox, 
which  otherwife  would  have  been 
reckoned  to  fall  on  March  nth,  to 
fall  on  March  21  si,  as  at  the  Time  of 
the  Nicene  Council,  And  that  the  like 
Variation  might  not  happen  again, 
the  faid  Pope  ordered,  that  once  in 
Years  a  Day  fhould  be  taken  out 
of  the  Calendar  ;  or  ('which  comes  to 
the  fam e)  that  three  Days  fhould  be 
taken  out  every  four  Hundred  Years, 
after  this  Method,  viz.  whereas,  ac¬ 
cording  to  the  Account  afore  (and 
ftill  by  usj  ufed,  every  Hundredth  Year 
from  the  Nativity  of  our  Saviour  is  a 
Leap-fear-,  from  thenceforth  only  eve¬ 
ry  four  Hundredth  Year  fhould  be  a 
LeafMear  ■  and  the  other  Hundred 

^  ,  ••  ,  1  1 

Years  fhould  be  common  Years. 
ig,  4s  the  Account  afore  in  ufe,  is 
old-style  thence  called  the  Old  Style  ;  as  alfo 
the  Julian  eAc count  or  Julian  Tt#ry 
JhJl  h’Qui  Julius  Cfifar)  by  whofe  Authors 

,  .  i  <&-)$(■  .v  -•  «  '  '*  « i v.'  v  i  s  ty 
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ty  it  was  firft  introduced  among  the 
Romans ,  forty-fix  Years  before  Chrift 
according  to  the  Common  Account  by 
the  Years  of  our  Lord :  So  this  Form  of 
the  Civil  Solar  Year  introduced  by  the 
fore-mentionedPopeGr^flrj',  isfrom  him 
called  the  Gregorian  Account ;  as  alfo 
from  its  being  (comparatively  with  the 
formerJnewlyintroducedjtlieA^w-^'/f* 

And  this  is  ufed  in  Italy,  France,  Spain, 
and  where-ever  the  Tope0 s  Authority  is 
acknowledged ;  and  as  it  had  been  re¬ 
ceived  from  the  firft  by  the  Topifb  Coun¬ 
tries  of  Germany,  fo  towards  the  End  of 
the  laft  Century  it  was  received  alfo  by 
many  of  theReformedPeople  of  Germany, 
as  to  their  Civil  or  Common  Account  of 
Time.  For  as  to  their  Ecclefiaftical 
Account,  or  finding  the  ( Rafter n  Moon, 

Or)  Time  of  Eafter,  thefe  follow  the 
Rudolphine  Tables  of  Kjpler .  The  Old- 
Style  is  ftill  ufed  by  Us  of  this  Ifland, 
as  alfo  in  Ireland,  and  by  fome  others. 

Although  the  Calends- or  Firft  of  20. 
January  is  now-adays,  almoft  thorough- 
out  all  Europe,  commonly  looked  on  as  ginnings 
the  Beginning  of  the  Year,  whether  d  *he  a - 
Julian  or  Gregorian  ;  yet  there  are  rearing 
fome,  who  reckon  the  Beginning  of  mm  <:«««• 
it  from  fome  other  Part  of  the  Year. tnes- 
u  '  C  4  Thus 


£!• 

The  Agro¬ 
nomical 
lunar 
Tear  how 
adapted  to 
Civil  Vje  \ 
an  i  fir ft  of 
the  Wan¬ 
ting  Lu 
mr  fear. 
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Thus  the  Venetians ,  Florentines ,  and 
Tijaris  in  Italy ,  and  the  Inhabitants  of 
Triers  or  Treves  in  Germany,  reckon 
the  Beginning  of  the  Year  from  the 
Vernal  Equinox.  The  Church  of 
England,  in  Conformity  to  the  Anti- 
ent  Ufage  of  the  Chriftian  Church, 
reckons  her  Ecclefiaftical  Year  from 
the  Feaft  of  the  Annunciation,  com¬ 
monly  called  by  ns  Lady-Day.  And 
our  Civil  Year,  according  to  our  Law* 
takes  alfo  its  Beginning  from  the  fame 
Day ;  though  the  common  People, 
and  others  among  ns  in  Matters  not 
requiring  the  Nicety  of  a  Legal 
Date  reckon  the  Beginning  of  our 
Year  from  the  firft  of  January. 

It  has  been  afore  obferved,  that  the 
Lunar  Year,  {friffly  or  according  to 
Aftronomical  exaftnefs,  confifts  of 
354  Days,  8  Hours,  and  a  little  more 
than  48  Minutes.  But  to  adapt  this 
alfo  to  Civil  Ufe,  the  Civil  Lunar 
Yearisefteemed  to  confift  pnly  of  354 
whole  Days.  So  that  the  Difference 
between  the  Civil  Lunar  Year  of  3  54 
Days,  and  the  Civil  Splgr  Year  of 
365  Days,  is  an  eleven  Days;,  the 
iormer  btir  g  lb  much  fhorter  than  the 
latter,  IT  nee  it  comes  to  pals,  that 
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fuch  as  ufe  the  Civil  Lunar  Year, 
without  any  regard  to  the  afbrefaid 
Difference,  their  Year,  fuppofing  it 
to  begin  now  in  Spring,  will  after 
eight  Years  Tirne  begin  in  Winter; 
and  after  eight  Years  more  in  Au¬ 
tumn,  apd  fo  after  that  in  Summer; 
and  laffly,  after  about  thirty  three 
Years  in  all,  will  begin  in  Spring  a- 
gain.  Hence  it  is  called  Annus  Luna - 
rie  Vagus ,  or  the  Wandring  Lunar 
Tear  ;  becaufe  its  Beginning  thus 
wanders  through  the  feveral  Seafons, 
and  that  in  the  Memory  of  Man.  And 
this  is  the  Sort  of  Year  ufed  by  the 
Turks. 

Others,  though  they  ufed  or  ufe  22, 
the  Civil  Lunar  Year,  yet  remedy  the  of 
fore-mentioned  Incpnveniency  of  itsjj“d  *:"‘ 
thus  changing  the  Time  of  its  Begin-  LunVso- 
ning,  by  having  Regard  to  the  fore-,ar  r<ar- 
mentioned  Difference  of  eleven  Days, 
between  the  Civil  Solar  and  Lunar 
Year ;  namely,  by  intercalating  fo 
many  Months,  as  the  faid  Difference 
of  eleven  Days  arife  to  in  fuch  a  num¬ 
ber  of  Years.  By  which  means 
the  Lunar  and  Solar  Year  are  kept  fo 
adjuffed  one  to  the  other,  as  that  the 
Beginning  of  the  Lunar  Year  will 

I  -  '  keep 
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keep  in  a  manner  fixe  d  to  the  fame 
Part  of  the  Solar  Year.  Hence  this 
Sort  of  Year  is  called  the  fixed  Lunar 
Year;  as  alfo  the  Lum-Solar  Year; 
and  it  is  ufed  by  the  Jews,  and  the 
Church  of  Rome  in  her  Ecclefiaftical 
Account.  And  thus  much  for  the  fe- 
veral  Tarts,  into  which  Time  in  ge¬ 
neral  is  diftinguifhed. 


f 


Of  the  Characters  of  Time.  3 1 
CHAP.  III. 

v  '  *  •  *  i  ‘ 

4  '/.ft  : 

Of  the  feveralCharaders  of  'Time 
in  general’,  and  particularly  of 
the  Cycle  of  the  Moon,  and 
the  Epa&s. 


PRoceed  we  now  to  fpeak  of  the  1. 

feveral  Cbaratiers,  whereby  par -The  cha- 
ticular  Times  are  diftinguifhed  one 
from  the  other.  And  thefe  are  either  fold. 
Natural  or  lnfiituted  by  Men. 

The  Natural  Characters  of  Time  2. 
are  fuch  as  depend  on  Natural  Caufes,  The  lfatu’ 
and  are  thefe;  viz.  New  Moons,  FuUraerf f*’ 
Moons ,  Eclipfes,  either  of  the  Sun  fas  Tme,wha 
they  are  commonly  call’d )  or  Moon, 
the  two  Equinoxes,  the  two  Solftices, 
the  Cycle  of  the  Moon,  and  the  Epacis 
of  the  Moon.  All  which  have  been 
fufficiently  fpoken  of  in  the  foregoing 
Treatife  of  Aftronomy,  except  the 
Cycle  and  Epacts  of  the  Moon ;  which 
are  therefore  to  be  here  explained. 


The 
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3.  The  Cycle  of  the  Moon  then  is  to 
cfth-  cy-  be  efteem’d  a.  ff)  Natural  Character 
Woon.ti,S  °f  Hme,  became  it  depends  on  a 
Natural  Caufe,  viz.  the  Motion  of 
the  Moon--  which  isfuch,  that,  after 
nineteen  Years  very  nearly,  the  New 
Moons  and  Full  Moons  are  obferved 
to'  fall  on  the  fame  Nuctyt better on  of 
the  Julian  Year,  as  they  did  nineteen 
Years  afore.  Hence  this  Cycle  is  0- 
tlierwife  termed  the  Cycle  of  nineteen 
Tears. 

of  the  Thp  New  Moons  being  obferved  to 
Goiden  fall  out  thus,  they  were  wont  former- 
Number,  ly  to  calculate  or  find  out  the  Time  of 
jr  Prime.  j-[]e  ]\jew  Moons  (without  the  Help  of 

Aftronomical  Tables)  after  this  man- 
ner.  They  obferved,  on  what  Day 
of  each  Calendar  Month  the  New 
Moon  fell,  in  ^ch  Year  of  this  Cycle  ; 
and  to  the  faid  Days  they  fet  refpe- 
ftively  the  Number  of  the  faid  Year. 
Thusobferving,  that  the  Ncyy  Moons, 
in  the  firft  Year  of  this  "Cycle,  fell  on 
J anilary  23  A  February  21//,  March  2  jr/, 


.  f  f)  Some  efteem  this,  not  a  Natural,  but  an  TnftL 
tuted  Charadter  of  Time.  But  not  fo  properly,  fir.(fe 
it  depends  on  a  Natural  Cau^e. 

&c» 


(. 
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&c.  they  fet  the  Number  i  to  the  faid 
Days.  And  in  the  like  manner,  obfer- 
ving  that,  in  the  fecond  Year  of  this 
Cycle,  the  New  Moons  fell  on  Janua¬ 
ry  12 iky  February  io thy  March  1 2th) 
ixc.  to  the  faid  Days  they  fet  the 
Number  2.  And  after  this  Method 
they  went  through  all  the  nineteen 
Years  of  this  Cycle ;  as  may  be  feen 
(\\)  in  the  Calendar  adjoyning  to  the 
End  of  this  Chronological  Treatife. 
The  Numbers  thus  fet  to  the  Days, 
whereon  the  New  Moons  fell  in  each 
Year,  are  called  the  Golden  Numbers , 
either  becaufe  they  were  formerly 
wont  to  be  writ  in  Gold,  or  elfe  be¬ 
caufe  of  their  Golden  or  Great  Ufe. 
Any  one  of  thefe  Golden  Numbers  is 
otherwife  called  the  (* *)  Trime ,  be¬ 
caufe  the  faid  Numbers  were  placed 
in  the  Prime  or  Firft  Column  of  the 
Calendar,  as  they  ftill  are  in  our 
Church  Calendar,  and  in  the  Calen¬ 
dar  adjoyning  to  this  Treatife  :  Or  elfe 


f||)  As  alfo  in  the  Calendar  of  the  Common  Prayer- 
Book. 

(*)  It  is  called  by  this  Name  in  the  Direftions  be- 
longing  to  the  Tabie  for  finding  Eafter  for  ever  in  the 

Common- Prayer  Book. 

becaufe 
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becaufe  each  Golden  Number  de* 
notes  Luna  Prima ,  or  the  Firft  Day 
of  the  New  Moon,  according  to 
which  way  of  fpeaking  the  Full 
Moon  is  frequently  ftyl’d  Luna  Quar - 
tadecima ,  as  falling  on  the  Fourteenth 
day  after  the  New  Moon  inclufively. 
The  Golden  Numbers  being  thus  placed, 
It  was  eafy  to  find,  what  Day  of  any 
Month  in  any  Year  given  the  New 
Moon  would  fall  upon,  it  being 
known  to  what  Year  of  the  Moon’s 
Cycle  the  Year  given  anfwered.  Thus 
fuppofe,  A.  D.  354,  to  be  the  Year 
given,  which  anfwers  to  the  13  th 
year  of  the  Moon’s  Cycle ;  and  fup¬ 
pofe  it  be  enquired,  what  day  of 
March  the  New  Moon  fell  upon  that 
Year,  I  look  for  the  Number  13  in 
the  Month  of  March ,  and  find  it  fet 
to  the  nth  Day;  whereby  is  fhewn, 
that  the  New  Moon  fell  that  Year  on 
that  Day  of  March. 

And  by  this  Method  the  New 
Moons  could  be  found  with  Accura¬ 
cy  enough  at  the  Time  of  the  Nicene 
Council ,  forafmuch  as  the  Golden 
frefent  by  Number  did  then  fhew  the  Day  (/.  e. 
t^e  G.olfen  the  Nuchthemer on)  within  which  the 
H  ’  New  Moon  fell  out.  And  hereupon 

is 


5* 

Hm  to 
find  the 
New 
Moons  at 
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is  founded  the  Rule  of  the  Nicene 
Council  for  finding  Eajler ,  of  which 
more  in  Chapter  7th.  It  is  here  to 
be  obferved,  that  the  Golden  Num¬ 
bers  do  not  now  fhew ,  the  >  Days, 
whereon  the  New  Moons  fall.  For 
the  Cycle  of  the  Moon  is  lefs  than 
nineteen  Julian  Years,  by  1  Hour, 
27  Minutes,  and  almoft  32  Seconds. 
Whence  it  comes  to  pafs,  that,  al¬ 
though  the  New  Moons  fall  again 
upon  the  fame  Days,  as  they  did 
nineteen  years  afore,  yet  they  fall  not 
on  the  fame  Hour  of  the  Day  or  Much - 
themeron\  but  1  Hour,  27  Minutes, 
and  almoft  32"  Sooner.  And  this 
Difference  arifing  in  about  312  years 
to  a  whole  Day,  hence  the  New 
Moons  after  every  312  Years  fall  a 
whole  Day  (i.  e.  Nuchtbemeron )  foon- 
er.  Upon  this  Score  the  New  Moons 
fall  now  four  Days  fooner,  than  they 
did  at  the  Time  of  the  Nicene  Council . 
Which  being  obferved,  the  Day  (i.  e. 
the  Nuchtbemeron ,  though  not  the 
Hour  of  it)  on  which  the  New  Moons 
fall,  may  be  now  found  by  the  Gol¬ 
den  Number.  For  Inftance,  I  would 
know  on  what  Day  of  January  the 
New  Moon  will  fall  next  Year,  viz. 

1712. 


g6 


6. 

To  find 
what  Year 
of  the 
Moon’s 
Cycle  any 
given  Year 
of  Thrift 
anfwers  to. 
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1712.  This,  by  the  Rule  delivered 
in  the  following  Paragraph,  will  be 
found  to  be  the  third  year  of  the 
Moon’s  Cycle.  I  look  therefore  for 
the  Golden  Number  3,  and  find  it 
(in  the  Calendar')  placed  to  Jamary 
the  ifty  and  again  to  January  the  3 i//, 
fo  that  about  the  Time  of  the  Nicene 
Council ,  there  Were  two  New  Moons 
in  the  Month  of  January ,  every  third 
year  of  the  Moon’s  Cycle.  Whereas, 
according  to  the  fore-mentiOned  Ob- 
fervations,  each  of  the  faid  two  New 
Moons  felling  now  four  Days  foonef, 
the  firit  of  them  falls  upon  December 
zSih  of  this  prefent  Year,  1711 ; 
and  only  the  other  fells  in  the  Janua¬ 
ry  following,  Vi*,  on  Janurry  zjth, 
1712.  ,  "  * 

It  remains  now  to  fhew,  how  it  is 
to  be  found,  what  Year  of  the  Moon’s 
Cycle  any  given  year  of  Chrift  an- 
fwers  to.  And  this  is  done  by  (f) 
adding  1  to  the  given  Year  of  Chrift, 
and  then  dividing  the  Sum  by  19.  If 
19  juft  divides  the  Number  of  the 
Year  given,  then  it  is  the  19th  or 
laft  Year  of  the  Moon’s  Cycle  ;  if  19 

(+)  The  Reafon  of  adding  i  is,  becaufe  the  J$Lr<t  o£ 
Chrift  began  in  the  fecond  Year  of  this  Cyde* 

does 
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does  not  juft  divide  the  faid  Number, 
but  fomewhat  of  the  faid  Number  re¬ 
mains  over,  then  the  laid  Remainder 
fhews  the  Year  of  the  Moon's  Cycle. 

For  inftance,  I  Would  know  to  what 
Year  of  the  Moon's  Cycle  A.  D.  1712 
anfwers.  And  by  this  Rule  I  find  it 
to  anfwer  to  the  third  Year  of  the 
Cycle;  for  1712  -(-*  1  being  divided 
by  19,  there  will  remain  3.  And  thus 
much  for  the  Cycle  of  the  Moon. 

Come  we  next  to  the  Epafts  of  the  7* 
Moon.-  It  has  been  afore  obferved, 
that  the  Civil  Lunar  Year  is  eleven  the  Moon, . 
Days  Alerter  than  the  Civil  Solar 
Year.  Confequently,  two  fuch  Lunar 
years  will  be  twenty  two  Days  fhorter 
than  two  fuch  Solar  years ;  and  three 
Lunar  Years  will  be  fhorter  than  three 
Solar  Years  by  thirty-three  Days. 

Now  fuch  as  ufe  the  fixed  Lunar 
(otherwife  called  the  Luni-Solar  Year, 
in  order  to  adjuft  the  faid  Lunar  Year 
to  the  Solar,  as  often  as  the  Lunar 
Year  does  thus  come  to  be  thirty 
three  Days  fhorter  than  the  Solar,  do 
intercalate  a  Month  of  thirty  Days 
into  the  Lunar  Year  ;  except  only 
every  19th  Year  ( viz.)  the  laid  year  of 
the  Moon's  Cycle)  when  the  interca- 

0  iated 
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lated  Month  confiits  but  of  twenty- 

\ 

By  this  means  the 
Civil  Lunar  and 
Solar  Years  are 
kept  lb  adjufted  to¬ 
gether,  as  that  the 
firft  Year  of  the 
MOON’s  Cycle 
comes  not  fhorter 
of  the  Solar  Year 
than  eleven  Days ; 
the  fecond  Year  of 
the  faid  Cycle  not 
fhorter  than  twen¬ 
ty  two  Days ;  the 
third  year  fhorter 
only  by  three  days, 
£5 >c.  as  may  be  feen  in  the  adjoyning 
•  Table.  Namely,  as  thi  New  Moons 
are  are  the  fame  ( i.  ,  e.  fall  on  the  lame 
Day  every  nineteen  years,  fo  the  dif¬ 
ference  between  the  Lunar  and  Solar 
Year  is  the  fame  every  nineteen  Years. 
And  becaufe  ‘the  faid  Difference  is  al¬ 
ways  to  be  added  to  the  Lunar  Year, 
in  order  to  adjuft  or  make  it  equal  to  the 
Solar  Year;  hence  the  faid  difference  re- 
fpeftively  belonging  to  each  Year  of 
the  Moon’s  Cycle,  is  called  the  Epad 


nine  Days. 
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of  the  faid  Year,  i.  e.  the  Number 
to  be  added  to  the  faid  Year  to  make  it 
equal  to  the  folar  Year. 

Upon  this  mutual  Refpect  between  g. 
the  Cycle  of  the  Moon,  and  the  Cycle  How  to 
of  the  Epacts,  there  is  founded  this  find  the. 
Rule  for  (||)  finding  the  Epaft  belong-  Xml 
ing  to  any  Year  of  the  Moon’s  Cycle.  according 
Multiply  the  year  given  of  the  Moon’s  >heJu' 
Cycle  into  1 1  ;  if  the  Product  be  lefs  count . 
than  30,  it  is  the  Epaft  fought  ;  if 
the  Product  be  greater  than  ^o,  di¬ 
vide  it.  by  30;  and  the  Remainder  of 
the  Dividend  is  the  Epaft.  Ex.  gr . 

I  would  know  the  Epaft  for  A.  D. 

1712,  which  has  been  already  found 
to  be  the  third  Year  of  the  Moon’s 
Cycle.  Wherefore  three  is  the  Epaft 
for  A.  D.  1712  :  for  11  *  3  nr  3  3 i 
and  33  being  divided  by  30,  there  is 
left  three  of  the  Dividend  for  the  Epaft , 

(||)  Namely  in  refpeft  of  the  Julian  Account-.  For 
in  refpeft  of  the  Gregorian  Accounc  there  is  a  different 
Mechod,  the  Epaft  being  different.  However,  the 
Julian  Epafl  being  known,  ir  is  eafy  rhence  to  know 
the  Gregorian  EpaZl.  Namely,  if  the  Julian  Epaft  be 
greater  than  1 1,  Subflraft  1 1  from  it  :  if  lets,  add  |o 
to  ir,  and  out  of  the  Sum  Subdraft  it,  and  the  Red- 
due  wifi  be  the  Grego'ian  Epaft.  For  inibuce  ;  it  has 
been  found,  chat  Three  is  the  Julian  Epaft  for  A.  D. 

1712.  Wherefore  ?  -j-  30^=;^,  and  33 — 11:1122, 
which  ’laft  Number  (vi%.  22.)  is  the  Gregorian  Epaft 
fGr  the  faid  Year,  1712, 

O  2 


By 
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o.  By  the  Help  of  the  Epact  may  be 
To  find  by  found,  wliat  Day  of  any  Month  in 
the  Epulis,  m „  year  the  New  Moon  falls  on, 

5  anyay  thus  :  To  the  Number  of  the  Month 
Month  in  from  March  inclufively,  add  the  Epa£t 
tie  fem  of  the  Year  given ;  if  the  Sum  be  left 
{Moon  fads  than  jo,  Subftra£t  it  out  of  jo;  if 
greater,  Subftra£t  it  out  of  60  ;  and 
the  Remainder  will  be  the  Day,  where¬ 
on  the  New  Mon  will  fall.  N.  B.  If 
the  New  Moon  be  fought  for  the  Month 
oi  January  or  March,  then  nothing  is  to 
be  added  to  the  Epact ;  if  for  February 
or  oApril,  (then  only  i  is  to  be  added. 
Ex.  gr.  I  would  know  what  Day  of 
December  the  New  Moon  will  fall  on 
this  A.  D.  1711,  the  Epa&  whereof 
is  22.  By  the  aforefaid  Rule,  I  find  it 
will  b q  December  2 8tb,  for  22  4“  JO- 
32,  and  60—  32=28. 

10.  The  Day,  whereon  the  New  Moon 
To  find  the  falls,  being  thus  found,  it  is  eafy 
tne  fr°m  thence  to  infer,  what  the  oAge  of 


:ow- 


the  Moon  is  on  any  Day  given, 
ever,  there  is  a  peculiar  Rule  com¬ 
monly  made  ufe  of  to  this  purpofe, 
which  is  this :  Add  the  Epaft  of  the 
Year,  the  Number  of  the  Month  from'* 
March  inclufively,  and  the  given  Day 
of  the  Month  all  into  one  Sum : 

which 
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which,  if  it  be  lefs  than  30,  fhews 
the  Age  of  the  Moon;  if  it  be  greater 
than  jo,  divide  it  by  30,  and  the 
Remainder  of  the  Dividend  fhews  the 
Age  of  the  Moon,  or  how  many  Days 
it  is  from  the  laft  New  Moon,  And 
this  Method  wil  never  err  a  whole 
Day.  For  inftance,  i  would  know, 
what- will  be  the  Age  of  the  Moon  on 
'December  3 1//  of  this  Year  1711.  By 
this  Rule  I  find,  that  the  Moon  will 
then  be  three  Days  Old,  /.  e.  that  it 
will  then  be  three  Days  from  the  laft 
New  Moon.  For  22-4*10  =  31  = 

63,  and  63  being  divided  by  30,  there 
will  remain  of  the  Dividend  3.  And 
this  exactly  agrees  to  the  other  fore¬ 
going  Rule,  whereby  it  was  found, 
that  the  New  Moon  will  fall  on  De~ 
cember  28 th  of  this  Year  17 ji. 

It  remains  only  to  obferve,  that 
the  EpaCts  of  the  Moon  are  juftly  to^^J* 
be  efteemed  as  (* )  Natural  Characters  are  to  be 
of  Time  ;  forafmuch  as  they  depend 
on  a  Natural  Caufe,  viz. .  the  Motion  charters 
of  the  Moon.  For  the  Reafon,  why 


(*)  This  is  infiflcd  upon,  becaufe  the  Epafts  are 
by  fome  efteemed,  not  Natural ,  but  infiituted  Cha- 
rafters, 

“ 1  0  g  the 
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the  Civil  Lunar  Year  is  lefs  than  the 
Civil  Solar  (i.  e.  Julian')  Year  by 
eleven  Days,  is,  becaufe  as  the  Moon 
goes  round  her  Orbit,  there  are  twelve 
Conjunctions  of  her  and  the  Sun,  (or 
twelve  Synodical  Months,  which  make 
up  a  Lunar  Year)  in  lefs  Time  by 
eleven  Days  very  nearly,  than  the 
Sun  feems  to  go  once  round  the  Ecli- 
ptick.  And  in  like  manner,  the  Reafon 
why  the  Cycle  of  the  EpaCts,  as  well 
as  that  of  the  Moon,  confilts  of  nine¬ 
teen  Years,  is,  becaufe  in  that  Interval 
of  Time,  the  Moon’s  Motion  has 
(much)  the  fame  RefpeCt  to  the  Sun, 
as  it  had  nineteen  Years  afore.  And 
thus  much  for  the  Natural  Characters 
of  Time. 
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CHAP.  IV. 

Of  the  Cycle  of  the  Su-day- 
Letter,  commonly  called  the 
Cycle  of  the  Sun. 


i. 


r  I  'HE  Cycle  of  the  Sun  is  very  im- 

properly  fo  called,  forafmuch  as  hfthtsln 
it  relates  not  to  the  Courfe  of  the  Sun,  iniproper- 
but  to  the  Courfe  of  the  Dominical  lyf° caUed* 
or  Sunday  Letter ;  whence  it  ought  to 
be  called  the  Cycle  of  the  Sunday -Letter . 

It  confift  of  twenty  eight  Years,  for¬ 
afmuch  as  after  every  twenty  eight 
Years,  the  Courfe  or  Order  of  the 
Sunday-Let  ter  is  the  fame,  as  it  was 
afore* 

The  Ufe  of  this  Cycle  arifes  from  2> 

(*)  the  Cuftom  of  Affigning  in  the  °t ‘h,e 
Calendar  to  each  Day  of  the  Week,  lie.  *  r 
one  of  the  firft  feven  Letters  of  the 
Alphabet ;  oA  being  always  affixed  to 


(*)  This  Cuftom  being  Arbitrary,  hence  rhis  Cycle 
is  not  a  Natural  Chara&er,  but  of  Humane  Inftitucion. 
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Jamary  i /?,  whatever  Day  of  the 
Week  it  be;  B  to  Janaary  2d,  C  to 
January  ^d\  and  fo  in  order  G  to 
January  ftlo.  After  which  the  fame 
Letters  are  repeated  again,  A  being 
affixed  to  January  2th,  &c.  According 
to  this  Method,  there  being  52  Weeks 
in  a  Year,  the  faid  feven  Letters  are 
repeated  52  Times  in  the  Calendar. 
And  were  there  but  juft  52  Weeks, 
the  Letter  G  would  belong  to  the  laft 
Day  of  the  Year,  as  the  Letter  A  does 
to  the  firft;  and  confequently,  that 
Letter,  which  was  at  firft  conftituted 
the  Sunday-Letter ,  (and  the  fame  is 
to  be  underftood  of  the  other  Days 
of  the  Week)  would  always  have  been 
fo;  and  there  would  have  been  no 
Change  of  the  Sunday-Letter .  But 
our  Year  confifting  of  52  Weeks,  and 
an  odd  Day  oyer,  hence  it  comes  to 
pafs,  that  the  Letter  eA  belongs  to  the 
laft,  as  well  as  to  the  firft  Day  of  eve¬ 
ry  Year.  For,  although  every  Leap- 
Year  confifts  of  566  Days,  and  fo  of 
two  Days  over  52  Weeks,  yet  it  is 
not  ufuai  to  add  a  Letter  more,  viz* 
B,  to  the  End  of  the  Year  ;  but  in- 
ftead  thereof  to  repeat  the  Letter  F. 
v  -  ■ '  r  '  which 
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which  (\)  anfwers  to  the  24th  of 
February ,  and  to  affix  it  again  to  the 
intercalated  Day  (as  has  been  (*)  afore 
obferved^  which  we  call  February 
By  which  means  the  faid  fever* 
Letters  of  the  Alphabet  remain  affixed 
to  the  fame  Days  of  a  Leap-Year,  as 
of  a  Common  Year,  through  all  the 
reft  of  the  Calendar,  both  before  and 
after.  The  Letter  A  then  thus  always 
belonging  to  the  firft  and  laft  Day  of 
the  fame  Year,  and  confequently  to 
the  laft  Day  of  the  Old  Year,  and 
firft  Day  of  the  New  ;  it  thence  comes 
to  pafs,  that  there  is  a  Change  made 
as  to  the  Sunday-Letter  in  a  backward 
Order,  that  is,  fuppoling  G  to  be  the 
Sunday-Letter  one  Year,  F  will  be  the 
next,  and  lb  on  :  which  is  illuftrated  by 
the  following  Table  ;  where  it  muft 
be  obferved,  that  the  great  Letter  is 
the  Sunday-Letter  for  each  Year. 


4? 


(t)  As  may  be  feen  in  the  Calendar  adjoined  to  the 
JEnd  of  this  Treatife. 

(?)  Chap.  2.  §.  17. 


December 


4$ 


the  Odd 
Day  in 

every  Coni' 
mon  Tear 
mattes  a 
finglc 
Change  m 
the  Sun¬ 
day-Let- 
ter® 
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December  i?n.  January  17: a. 

a  •  .  •  24  »  Monday  a  .  .  .  .  1  ,  Tuesday 

b  •  i  .  25  Tuefday  b  ....  2  I  Wednefday 

c  ...  2d  Wednefday  c  .  -  I  Thurjday 

d  ...  27  |  Thurfday  <  d  .  .  .  4  j  Friday t 

e  .  •  .  28  }  Friday  e  .  •  .  .  $  j  Saturday 

f  .  .  .  29  j  Saturday  f  •  .  •  .  d  Sunday 

G  .  . .  30  I  Sunday  g  .  .  .  .  7  I  Monday 

'a  .  f  .  3 1  |  . TAsniay  a  ....  8  |  Tuefday 

As  from  the  foregoing  Table  it  is 
evident,  how  the  odd  Day  above  52 
Weeks  in  a  Year  does  make  the  Sun¬ 
day  •Letter  change  from  one  Letter  to 
the  next  to  it  in  a  backward  Order ; 
fo  it  is  obvious,  that  were  there  but 
this  fingle  Change,  Suit  day  would  be 
denoted  by  each  of  the  feven  Letters 
every  feven  Years,  and  fo  the  Cycle 
of  the  Sunday-Letter  would  confill  of 
no  more  than  (feven  Years.  But  now 
there  being  in  every  fourth  or  Leap- 
Year  two  Days  above  52  Weeks, 
hence  it  comes  to  pafs,  that  there  is 
every  fuch  Year  a  double  Change 
made  as  to  the  Sunday-Letter.  Name¬ 
ly,  as  the  odd  fingle  Day  above  52 
Weeks  in  a  common  Year,  makes  fas 
has  been  ihewn  by  the  foregoing  Ta¬ 
ble )  the  firft  Sunday  in  January  to  fhift 
from  that  which  was  the  Sunday  Let¬ 
ter  of  the  foregoing  Year,  to  the  next 

Letter 
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Letter  to  it  in  a  backward  Order ;  fo 
the  other  Day,  intercalcated  every 
Leap-Year  after  the  23d  of  February , 
( though  it  makes  no  Change  as  to  the 
Days  of  the  Month ,  to'  which  the 
Alphabetical  Letters  refpe&ively  be¬ 
long ;  which  is  brought  about  by  the 
Artifice  of  repeating  the  Letter  F 
twice,  as  was  afore  obferyed ;  yet  it) 
does  make  a  Change  as  to  the  Days 
of  the  Week,  to  which  each  Alphabe¬ 
tical  Letter  is  to  belong  for  the  re¬ 
maining  Part  of  the  Year  ;  as  is  evi¬ 
dent  by  the  following  Table  contain¬ 
ing  the  latter  Part  of  February  1712, 
being  Leap-Year,  and  the  former  Part 
of  March / 


February.  March. 


n . 

j 

Saturduy 

l 

d 

Saturday 

24 

/F 

Sunday 

2 

E 

Sunday 

2) 

f 

1  Monday 

3 

f 

Munday 

2  6/ 

g 

Tuefday 

4 

g  1 

Tuefday 

27 

a 

Wednefday 

5 

a 

Wednefday 

28 

b 

Thurfday 

6 

b 

!  Thurjday 

29 

c  |  Friday 

7 

c 

Fr  id  ay 

As  the  former  Table  fhewed,  how  4* 
it  comes  to  pafs,  that  G  is  the  Sunaay- 
Letter  for  1711,  and  F  for  1712,  at  Day  makes 
the  Beginning  of  the  faid  Year,  evend5*oubie 
to  February  2  fo  this  latter  Table  jnfX§|un„ 

fhews 
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day  Letter  fliews,  how  it  comes  to  pafs,  that 
iMp-rear.  after  February  2]d,  not  Fas  afore,  but 
E  is  the  Sunday-Letter  for  the  Reft  of 
'  the  Year.  And  confequently  as  the 
former  Table  will  ferve  to  Ihew,  how 
by  the  odd  Day  in  a  common  Year, 
there  is  made  every  common  Year  a 
fingle  Change  as  to  the  Sunday-Letter ; 
fo  the  latter  Table,  compared  with 
the  former,  will  Ihew  how  by  the 
intercalated  Day  of  a  Leap-Year  there 
is  made  after  February  23d,  in  every 
Leap-Year  another  Change  of  the  Sun¬ 
day- Letter  ^  befides  the  former  made 
at  the  Beginning  of  the  faid  Leap- 
Year  ;  and  confequently  how  there 
comes  a  double  Change  of  the  Sunday- 
Letter  every  Leap-Year. 

5*  Now  as  the  Cycle  of  the  Sunday - 
Letter  would  have  confifted  but  of 
cm fi ft s  cf  feven  Years,  had  there  been  only  a 
twenty-  fingle  Change  of  the  faid  Letter  ;  fo, 
Tears,  by  Reafon  of  there  being  a  double 
Change  of  the  faid  Letter  every  Leap 
or  fourth  Year,  it  comes  to  pals, ‘that 
the  faid  Cycle  confiftsof  four  Times 
feven  Years,  i.  e.  the  Sunday-Letter 
does  not  proceed  in  the  fame  Courfe 
as  it  did  afore,  under  twenty-eight 
Years;  and  after  that  Number  of 

Years 
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Years  its  Courfe  or  Order  is  the  fame 
as  it  was  afore.  Which  is  illuftrated 
by  the  following  Table ;  where  it  is 
to  be  obferved,  that  the  firft  Year, 
and  every  fourth  Year  after,  of  the 
Cycle  is  a  Leap-Year,  and  therefore 
has  two  Sunday-Let ters  appertaining 
to  it. 


A  TABLE  of  the  Cy¬ 
cle  of  the  Sun; 


i  GF] 

$  BA 

'  9  DC 

13  FE 

17  AG 

21  CB 

25  ED 

2  E 

6  G 

ro  B 

14  D 

18  F 

22  A 

2  6  C 

3  D 

7  F 

II  A 

15  C 

19  E 

23  G 

27  B 

4  C 

8  E 

12  G 

16  B  ! 

20  D 

24  F 

28  A 

To  find  what  Year  of  this  Cycle  any  6. 
given  Year  of  our  Lord  anfwers'  to,  t%  find  the 
and  confequently,  what  is  the  Sunday 
Letter  for*  the  Year  given,  work  thus :  any  given7 
To  the  Year  of  our  Lord  given  (| )Tear°f 
add  9,  and  divide  the  Sum  by  28.  Ifc*ri^* 


(|j)  The  Reafon  of  adding  9,  is  becaufe  the  Mut 
of  Ghrift  began  in  the  Tenth  Year  of  this  Cycle. 

any 
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any  of  the  Dividend  remains,  the  faid 
Remainder  fhews  the  Year  of  the  Cy¬ 
cle  fought ;  if  nothing  remains  of  the 
Dividend,  then  it  is  the  laft  or  28th 
Year  of  the  Cycle.  For  Inftance,  I 
would  know,  what  Year  of  the  Cycle 
of  the  Sun,  A.  D.  1712  anfwers  to. 
By  the  foregoing  Rule  I  find  it  to  ah- 
fwer  to  the  1  jth  Year  of  the  faid  Cy¬ 
cle;  (Tor  1712-]-  9  =  1721,  and  1721 
being  divided  by  28,  there  will  be 
.  ,  left  13;)  and  by  the  Table  Of  this 

Cycle  I  find  the  Sunday-Let ters  for 
the  faid  Year,  being  a  Leap-Year,  to 
be  FE ,  viz.  F  from  the  Beginning  of 
January  to  Eelruary  23d,  and  after 
that  E  for  the  Reft  of  the  Year,  ac¬ 
cording  to  the  f*)  Julian  Account. 

^  7  v  It  may  not  be  altogether  unufeful 

what  Day  t0  obferve  further,  that  each  of  the 
of  the  firft  feven  Alphabetical  Letters  always 
frflDaylf ( as  *s  af°re  noted )  belonging  to  the 
any  Month  fame  Day  of  each  Month  in  the  Year, 
falls  upon.  ]ience  the  two  following  Engltft  Verfes 


(* )  Having  found  the  Sunday-Letter  according  to 
the  Julian  Account,  the  Gregorian  Sunday  Letter  will 
be  the  third  in  a  backward  O-der  from  the  Julian • 
Thus  FE  being  the  Julian  Sunday- Letters  for  1712, 
being  Leap-Year,  CB  will  be  the  Gregorian  Sunday- 
Letters  for  the  fame, 

J  fhew 


Of  the  Cycle  of  the  Sun.  ft 

fhew  by  the  fir  ft  Letter  of  each  Word, 
what  Letter  belongs  to  the  firft  Day 
of  each  Month  ;  the  Order  of  the 
Words  anfwering  to  the  Order  of  the 
Months  thus : 

Jan.  Feb.  March ,  April ,  May,  June, 

At  Dover  Dwells  George  Brown  Enquire, 

July ,  Aug.  Sept.  08.  Nov.  Dec. 

Good  Chrijiian  Faith,  And  Do8or  Fryar. 

Wherefore  the  Sunday  Letter  being 
known,  it  is  eafy  by  the  Help  of  the 
foregoing  Verfes  to  tell,  what  Day  of 
the  Week  the  firft  Day  of  any  Month 
falls  upon ;  namely,  by  confidering 
the  Order  or  Difiance  of  the  Letter 
belonging  to  the  firft  Day  of  the  given 
Month  from  the  given  Sunday-Letter . 

Ex.  gr.  I  would  know,  what  Day  of 
the  Week  the  firft  of  February  1712 
will  be,  when  the  Sunday  Letter  will 
be  ("at  that  Part  of  the  faid  Year)  F. 

By  the  foregoing  Verfes  I  know  D  is 
the  Letter  belonging  to  February  ift , 
and  therefore  F  being  the  Sunday-Let- 
ter ,  D.  (as  being  two  in  the  Alphabet 
tical  Order  before  F)  muft  denote 
Friday ,  which  is  agreeably  two  Days 
before  Sunday. 

In 


\ 
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In  like  manner,  if  it  be  enquired, 
what  Day  of  the  Week  March  ift, 
will  fall  upon  in  1712,  when  the  Sun- 
day-Letter  will  be  changed  from  F  to 
E.  It  being  known  by  the  foregoing 
Verfes,  that  D.  is  the  Letter  that  be¬ 
longs  alfo  to  the  firft  of  March ,  it 
follows  that,  as  D  is  the  Letter  next 
before  £,  fo  March  1 ft  mull  fall  on 
fthat  Day  of  the  Week  which  is  next 
before  Sunday ,  viz.)  Saturday. 
o  It  being  thus  to  be  known,  what 
To  fiiid  Day  of  the  Week  the  fir  ft  Day  of  any 
what  Day  Month  falls  upon;  thereby  may  be 
w«k  ,„,eafily  known  alfo,  what  Day  of  the 
other  Day  Week  any  other  Day  of  the  fame 
Month  falls  upon;  namely,  by  conli- 
^  dering,  that  the  ill,  8th,  15th,  22d, 
firft)  fails  and  29th  Day  of  any  Month  always 
upon.  fap  upon  the  fame  Day  of  the  Week  ; 
and  then  reckoning,  how  far  diftant 
the  Day  propofed  is  from  any  of  the 
aforefaid  Days.  For  inftance,  I  would 
know,  what  Day  of  the  Week  March 
18 th  falls  upon  next  Year,  viz.  1712. 
It  being  afore  known,  that  the  firft 
Day  of  March  will  then  fall  on  Satur¬ 
day ,  it  follows,  that  March  1 5  th  will 
be  likewife  on  Saturday  ;  and  there¬ 
fore  March  1 3th  ( as  being  three  Days 
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after  March  i  ph)  will  fall  on  Tuefdayr 
as  being  three  Days  after  Saturday . 
And  therefore,  by  the  Sundaj-Letter 
and  the  foregoing  Vcrfes,  may  be 
found,  what  Day  of  the  Week  any 
Day  of  the  Tear  in  general  will  fall 
upon.  And  thus  we  have  largely 
fhewn  the  Ufe  of  the  Cycle  of  the 
Sun,  or  of  the  Sunday-Letier. 


P  CHAP, 


( 
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CHAP.  V. 


Of  the  Indication,  a 
riod. 


Pe- 


x. 
Of  the 


THE  Indi&ion  is  a*  Cycle  of  fif¬ 
teen  Years,  which  has  no  Rela- 
iudiftion.  tion  to  any  Celeftial  Motion,  but  was 
inftituted  wholly  on  a  Political  or  Ci¬ 
vil  Account,  viz.  in  refpetf  to  certain 
Taxes  (as  is  the  mod  received  Opini¬ 
on)  Which  were  to  be  paid  every  fif¬ 
teen  Years*  When  this  Cycle  was 
firft  inftituted,  is  not  left  upon  Re¬ 
cord;  but  it  is  evident  from  Hiftory, 
that  it  has  been  in  Ufe  ever  fince  the 
Time  of  Conftantine  the  Great,  or 
from  A.  D.  312.  It  was  ufed  both 
by  the  Greeks  and  Romans ,  but  after 
(f)  a  manner  fomewhat  different- 
The  Roman  Indi&ion  is  ftill  ufed  by 
the  Pope  in  his  Bulls,  &>c.  And  the 
Year  of  the  Roman  Indidion  anfwe- 


(f)  The  Greek  Jndiftion  begins  from  the  firft  of 
September,  the  Roman  Indiftion  from  the  firft  of  Ja¬ 
nuary.  And  the  former  is  ufed  in  the  /Ms  of  Councils , 
and  the  Novels  of  the  Emperors, 

ring 
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ring  to  any  given  Year  of  Chrift  is 
found,  by  (||)  adding  ^  to  the  given 
Year  of  Chrift,  and  dividing  the  Suni 
by  15.  The  Remainder  of  the  Divi¬ 
dend,  if  any  there  be,  fhews  the  Indi- 
ftion ;  if  nothing  remains,  then  it  is 
the  15th  or  laft  Year  of  the  Inditlion. 

The  principal  Reafon  of  taking  No¬ 
tice  of  this  Cycle  in  this  Treatife,  is 
becaufe  it  conduces  to  the  Under^ 
ftandirig  of  the  Julian  Period,  of4 
which  we  fhall  fpeak  next. 

The  Julian  Period  is  no  other  than  2* * 
a  greater  Cycle,  made  up  of  the  three 
fore-mentioned  Cycles  of  the  Moon,ricd.e- 
Sun,  and  Indication,  multiplied  one 
into  the  other,  and  fo  confiding  of 
7980  Years;  For  the  Cycles  of  the 
Moon  and  Sun,  viz .  19.  and  28,  being 
multiplied  together  make  (*)  552; 
which  being  multiplied  again  .by  1 5, 
the  Cycle  of  the  Indiction,  makes  7980, 


(||)  The  Reafon  of  adding  3,  is,  becaufe  A,  D.  1. 
began  in  the  fourth  Year  of  the  faid  Romdn  In* 

d  ifti  on. 

(*)  This  Number  of  Years,  arifing  from  rhe  Cycles 
of  the  Moon  and  Sun  being  multiplied  together,  is 
peculiarly  Riled  the  D'ionyfian  Period,  and  alfo  the 
Viftorian  Period,  from  Perfons  of  the  like  Names,  who 
introduced  the  Ufe  thereof. 

F  2  the 
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the  Space  of  the  Julian  Period.  It  is 
called  the  Julian  Period ,  becaufe  it 
was  adapted  by  the  Author  or  Inven¬ 
tor  of  it  Jofeph  Scalier,  to  the  Julian 
Year,  and  its  fore-mentioned  Cycles. 
It  is  of  excellent  Ufe  in  Chronology, 
or  Diftinguifhing  of  Times ;  becaufe 
the  fame  Years  of  the  Cycles  of  the 
Moon,  Sun,  and  Indiction,  which  be¬ 
long  to  any  one  Year  of  this  Julian 
Period,  will  never  fall  together  again 
till  after  7980  Years,  and  confequent- 
ly  not  as  long  as  the  World  ftands, 
according  to  the  Opinion  probably 
received  concerning  ffj  the  Duration 
of  the  World.  And  as  this  Period 
will  probably  not  expire  before  the 
End  of  the  World,  and  thereby  con- 
fequehtly  may  be  diftinguifhed  the 
Times  tif  all  Future  Events  ;  fo  it  ex¬ 
tends  backwards  (jj)  before  the  ‘Begin - 


(f)  Namely*  That  it  fhall  endure  but  dooo  Years. 
Of  which  about  4000  Years  being  expired  before  our 
Saviour’s  Nativity,  and  fomewhac  above  1700  Years 
being  expired  fince,  there  remains  but  about  goo 
Years  more  for  the  World  to  laft,  according  to  the 
faid  Opinion. 

.  (|L)  Namely,  Julian  Period  4714,  anfwering  to 
A.  D.  1.  and  our  Saviour  being  Born  but  ab3uc  the 
4000th  Year  of  the  World,  it  thence  follow*,  that  the 
Julian  Period  muft  be  conceived  to  commence  or  be¬ 
gin  about  700  Years  before  the  Creation. 


ning 
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ring  of  the  World,  and  thereby  con- 
fequently  may  be  diftinguifhed  the 
Times  of  all  Paft  Events  from  the  ve¬ 
ry  Creation.  Hence  Chronologers  do 
endeavour  to  adjuft  all  other  Ac¬ 
counts  of  Time,  and  confequently  all 
Tranfaftions  and  Events  recorded  in 
Hiftory,  to  the  Julian  Period. 

To  find,  what  Year  of  the  Julian  ?• 
Period  any  given  Year  of  Chrift  an- 
fwers  to,  work  thus.  To  the  given  of  the  Ju- 
Year  of  Chrift  add  4715,  fbecaufe  fo 
many  Years  of  the  Julian  Period  were  Zfiven 
expired  before  A.D.  1.)  and  the  Sum Ycar  of 
gives  the  Year  of  the  Julian  Periodchn{i‘ 
fought.  For  inftance,  I  would  know, 
what  Year  of  the  Julian  Period  A.  D. 

1712  anfwers  to.  Now  17124-47*5 
—6425,  the  Year  fought  of  the  Juli¬ 
an  Period. 

On  the  contrary,  having  the  Year  4. 
of  the  Julian  Teriod  given  to  find 
what  A.  D.  anfwers  thereto,  work  ^  ‘chrift 
thus.  From  the  Year  of  the  J u.ian  anfwers  tt 
Period  given,  fubftraft  4715,  (Tor  the 
Reafon  above-mentioned,)  and  the  juiianPe- 
Refidue  will  be  the  A.  D.  fought,  riod. 

For  inftance,  I  would  know,  what  A. 

D.  anfwers  to  the  Jut  uni  Period  6425. 

; '  P  j  Wherefore 
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Wherefore  6425 — 4712  =  1712,  the 
A.  D.  fought. 

If  the  Year  of  the  Julian  Period  gi¬ 
ro  ven  be  47 1 3,  or  lefs  than  it,  then  Sub- 
^frer^rftract  the  fame  from  4714,  (which 
chriftan -  is  the  Year  of  the  Julian  Period ,  that 
anfwers  to  A.  D.  1 J  and  the  Refidue 
rLrfthe  wiH  ftew,  how  long  afore  (the  Begin- 
Jujian  Pe-  ning  of  the  common  Computation  from 

Itanlii  .  the  Nativity  of  J  Chrift  the  given  Year 
*  4’of  the  Julian  Period  was.  Forinftance, 
the  City  of  Rome  is  faid  to  have  been 
built,  y*  P-  3960.  I  would  know 
therefore,  how  long  it  was  built  be¬ 
fore  Chrift.  Now  4714—- 3960=754. 
Wherefore  Rome  was  built  754  Years 
belbre  (the  Beginning  of  the  common 
g  Mr  a)  of  Chrift. 

To  find  the  To  knowr  what  Year  of  the  Cycle 
Cycle  ot  of  the  Sun,  Moon,  or  Indittion,  an- 
theSun,  yw^rs  t0  any  Year  given  of  the  Julian 

ijdiS'ior f'PcttOu]  divide  the  given  Year  refpe- 
ariw'r^g  lively  by  28,  or  19,  or  15.  The 
1°)  ni  T}t  -Remainder  of  the  fir  ft  Dh  ilion  will 
1  "  Jhew  the  Year  of  the  Sun's  Cycle  ;  the 
Remainder  of  the  fecond  Divifion 
willfhew  the  Year  of  the  Moon’s  Cy¬ 
cle;  and  of  the  third  Divifion,  the 
Year  of  the  Induction.  If  nothing  re¬ 
mains  in  each  Divifton,  then  it  is  the 

laft 
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Iaft  Year  of  each  Cycle  refpeftive- 

iy- 

On  the  contrary  to  know,  what  7. 
Year  of  the  Julian  Period  anfwers  to  Ani  the 
any  given  Year  of  the  Cycle  of  the coatrari'- 
Sun,  or  Moon,  or  IndiCtion;  multi¬ 
ply  the  Cycle  of  the  Sun  into  4845, 
the  Cycle  of  the  Moon  into  4200, 
the  Cycle  of  the  Indiction  into  6916. 

The  Sum  of  the  Products  being  divi¬ 
ded  by  7980,  the  Remainder  will 
fhew  the  Year  of  the  Julian  Period 
fought.  •  j 

And  thus  we  have  gone  through  8. 
the  feveral  Characters  of  Time,  whofe  Cycles  and 
Computation  after  a  certain  Number 
of  Years  begins  anew  ;  whence  each /<?</. 
of  them  is  (tiled,  either  a  Cycle,  as  the 
Cycle  of  the  Sun,  Moon,  and  IndiCti- 
on ;  or  a  Period,  as  the  Julian  Pe¬ 
riod. 


P  4  CHAP. 


6o  Of  Epoch's  or  ./Era's, 

CHAP.  VI. 

Of  Epoch V  or  ./Era’s ;  and  efpe~ 
dally  of  the  M, ra  or  Tear  of 
Chrift,  the  ./Era  of  the  Olym¬ 
piads,  and  the  JEra.  of  the 
Building  of  Rome. 

j.  \%  are  now  to  fpeak  of  thofe 
e/Epoeh’s  VV  C|iara£ters  of  Time,  whole 
m  j®ias.  Computation  does  not  begin  a-new 
after  a  certain  Number  of  Years,  but 
is  ftill  continued  on  further  and  fur¬ 
ther  from  their  refpeCtive  Heads  or 
fmgle  Beginnings.  And  thefe  are  di- 
ftinguifhed  from  the  circular  Chara¬ 
cters  of  Time  already  defcribed,  by 
the  Name  of  f*)  Epoch? s  or  M/a’s. 

%,  There  are  feveral  Epoch’s  or  Jira’s 
o. f  tjx  made  ufe  ufe  of,  both  formerly  and  at 
chriftf  prefent,  in  the  feveral  Parts  of  the 

Ufed  by  Vs  _ _ _ o _ _ _ _ 

and  other 

Chriftians?  (*)  Thefe  Words  are  frequently  ufed  prejni feu- 
oufly.  Some  take  an  jdEra  to  denote  properly  any 
continued  Computation,  and  an  Epoch  to  figniiy  proper¬ 
ly  the  Beginning  of  the  faid  Computation  ;  the  Gree\ 
Word  tmx*)  denoting  (as  it  were)  a  Paufe  or  Stop  in 
Time,  from  whence  Time  is  computed.  As  to  the 
Etymology  of  JEjrat  there  is  no  good  Account  of  it. 

World, 
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World.  That  of  principal  Concern 
to  us  Chriftians  is  the  Mra  of  Chrift , 
or  the  common  Way  of  computing 
Time  from  the  Nativity  of  Chrift; 
according  to  which  this  prefent  Year 
is  reckoned  the  1711th  from  the  Na¬ 
tivity  of  Chrift,  or  rather  from  th z  firft 
of  January  next  following  the  Nativity 
of  Chrift,  according  to  the  common 
Computation  generally  receiv’d  in 
Chriftendom ,  or  Europe.  The  Mr  a  or 
Way  of  Reckoning  from  Chrift ,  was 
firft  introduced  by  one  Dionyfiw ,  fur- 
named  (f )  Exigurn ,  fomewhat  more 
than  500  Years  after  Chrift :  Since 
which  Time  Chriftians  have  reckoned 
their  Years,  either  from  the  Birth  or  In¬ 
carnation  of  our  Bleffed  Saviour ;  where¬ 
as  before  they  were  wont  to  reckon 
fome  other  Ways.  According  to  Dio - 
nyfiw,  the  Author  of  the  Mra  com¬ 
puted  from  Chrift  our  Lord,  was  con¬ 
ceived  on  the  8  th  of  the  Calends  of 
eApril  ( now  called  Lady-Day)  in  the 
firft  Year  of  this  Mr  a ;  and  was  Born 
about  the  then  Winter-Solftice  next 
following  ;  that  is,  Decemb .  25  And 

this  Account  was  at  firft  univer- 

_ _  — — — 

CfJ  He  was  fo  furnamed  from  his  little  Stature. 

.  fally 
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fally  received  among  Chriftians  ;  but 
is  now  a-days  ufed  only  in  England 
and  Ireland \  where  not  only  the  Ec- 
clefiaftical,  but  alfo  the  Civil  Year,  is 
ftill  reckoned  according  to  Law,  from 
the  Feaft  of  the  Anunciation ,  or  Lady - 
Day,  as  it  was  at  firft  by  Dionyfim  him- 
felf.  Whereas  in  other  Parts  of  Chri - 
fiendom ,  as  is  afore  obferv’d,  and  even 
in  England  as  to  common  Affairs  which 
require  not  a  Legal  fEcclefiaftical  or 
Civile  Date,  the  Year  of  Chrift  is 
reckoned  now  a-days,  not  from  the 
Annunciation  or  Lady-Day ,  but  from 
the  Firft  of  January  next  before  the 
Lady-Day  from  which  the  Legal  Date 
of  our  Ecclefiaftical  or  Civil  Year  begins. 
It  is  alfo  to  be  obfervM,  that  the  Com¬ 
mon  Account  by  oA .  D,  introduced  by 
the  forefaid  Dionjfm  Exigum  does  not 
agree  exaftly  to  the  True  Tears  of 
ChrifTs  eAge ,  Forafmuch  as  according 
is  ereto,  Herod  the  Great  muft  be  Dead 
before  our  Saviour  was  Born,  which 
is  contrary  to  the  GofpelHUf ory.  How 
much  the  Difference  between  the  True 
and  Common  Account  is,  the  Learned 
are  not  agreed.  But  I  refer  that  Opi¬ 
nion.,  which  makes  the  common  Ac- 


if  ’  i  •ii 


count 
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count  too  little  by  two  Years.  So  that 
whereas  this  prefent  Year  is  Commonly 
efteem’d  &4.  D.  17 1 1,  yet  is  Truly  A .  D . 

1713,  or  the  1713th  Year  from  the 
"birth  of  Chrift  or  January  1.  next  en- 
fuing. 

There  is  alfo  another  Mra  fre-  f  3* 
quently  made  Ufe  of  by  Chriftian  %lf( \fthe 
Writers,  namely,  the  Mr  a  of  the  world,  or 
Creation ,  which  is  generally  agreed  toCreaclon# 
have  been  about  4000  Years  before 
Chrift.  And  becaufe  to  fay  fuch -or 
fuch  a  Thing  fell  out  in  fuch  a  Year  of 
the  World,  does  not  give  us  fo  clear 
an  Idea  of  the  Diftance  of  the  faid 
Occurrence  from  us,  as  it  does  to  fay, 
that  it  happened  in  fuch  or  fuch  a 
Year  before  Chrift ;  therefore,  the  Com¬ 
putation  from  the  Creation  of  the 
World  begins  to  be  laid  afide,  even  in 
Matters  relating  to  the  Sacred  Hiftory 
of  the  Old  Teftament,  and  inftead 
thereof  the  Occurrences  of  the  Old 
Teftament  are  now  a-days  computed 
by  their  Diftance  before  Chrift.  Thus 
inftead  of  faying,  that  the  Univerfal 
[ Deluge  happened  A.  M.  or  in  the  Year 
of  the  World ,  16^6,  it  is  thought 
more  Inftruftive  to  fay,  that  it  hap¬ 
pened  2294  Years  lefore  Chrift,  this 

laft 
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laft  Manner  of  Computation  giving  us 
a  clearer  Notion  of  the  Time  when 
the  Flood  happened  in  refpe<T  of  its 
Diftance  from  us.  For  we  being 
wont  to  reckon  our  Time  from  Chrift, 
and  fo  reckoning  this  prefent  Year  to 
be  the  1711th  from  Chrift  ;  when  we 
are  told,  that  the  Flood  was  2294 
lefore  Chrift,  we  can  fiom  thence  eafi- 
ly  gather,  that  the  Flood  was  about 
4000  Years  ago  in  relpeft  of  this  pre¬ 
fent  Time.  And  on  the  fame  Confi- 
derations,  it  appears  to  be  much  the 
beft  or  eafieft  and  cleared  Way  for  us, 
to  compute  likewife  all  Occurrences, 
mentioned  in  any  other  as  well  as  the 
Sacred  Hiftory,  by  their  Diftance  ei¬ 
ther  lefore  or  after  Chrift ;  and  fo  to 
make  the  Nativity  of  Chrift  the  Uni- 
verfal  Head  or  Epoch  of  all  Chronolo¬ 
gy,  counting  therefrom  all  Occur¬ 
rences  either  'Backward  or  Forzvard. 
f  fp  The  moft  Antient  arid  Renowned 
Xa  of  the  Epoch  ufed  by  the  Heathens'  is  that  of 
oiympi-  the  Olympiads  or  Oiympick  ^  Games, 
piads.  which  were  inftituted  by  one  Iphitus , 
in  the  Fields  of  Olympiad  a  City  or 
Town  of  the  Region  Elis  in  the  Teio- 
pomiefe  ;  and  which  lafted  five  Days, 
the  laft  whereof  fell  on  the  Full  Moon, 
which  was  next  after  the  Summer  Sol- 

ftice. 
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ftice.  Tlicfe  Games  were  celebrated 
every  four  Years,  that  is,  there  were 
three  Years  between  the  Years  where- 
in  the  next  preceding  and  the  next 
following  Olympiad  was  celebrated. 

Hence  by  a  compleat  Olympiad,  is  de¬ 
noted  the  Space  of  four  Years;  the 
Year  wherein  the  Olympiad  was  cele¬ 
brated,  being  ftiied  the  firft  Year  of 
the  faid  Olympiad ,  and  fo  on.  The 
Celebration  of  the  firft  Olympiad  is 
referred  to  the  3938th  Year  of  the 
Jmian  Perwa ;  and  confequently  to 
the  777th  Year  before  Chrift ,  viz.  to 
the  Calends  of  July,  in  the  Summer 
of  the  faid  Years.  Wherefore, 

Any  Year  of  the  Olympiads  being 
given,  to  find  the  correfpondent  Year  T?  fin*  the 
of  the  fuhan  Tenon,  work  thus  ; 
tiply  the  compleat  Oympiaas  by  4,  riod  an- 
and  to  the  Produ£t  add  the  Year  (if  ^fnerffaru 
be  given)  of  the  Olympiad  running,^, 
and  alio  3937,  the  Sum  is  the  Year'Af  olym- 
of  the  Julian  'fei  iod  fought.  For  In-  pl‘lds’ 
ftance,  Rome  is  faid  to  be  built,  ac¬ 
cording  to  Van o^s  Account,  in  the 
fourth  Year  of  the  fixth  Olympiad. 
Wherefore  i  multiply  5  ythe  Number 
of  the  compleat  Olympiads)  by  4, 
which  makes  23,  and  thereto  I  add 

4 


>re,  tjilie  Year  given  of  the  Olym¬ 
piad 
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piad  running,  or  6th  Olympiad \)  and 
ail'o  3937.  All  which  together  a- 
mounts  to  3961,  the  Year  fought  of 

the  Julian  Period. 

6*  Having  found  the  Year  of  thejuli- 
by  to  %T an  Perioa  anfwering  to  any  given  Year 
thecorrc-  of  the  Olympiads,  thereby  may  alfo 
fponsent  found  the  correfpondent  Year  (re- 
cfarift.  fpe&ively)  before  or  after  Chrift. 
Namely,  if  the  Year  found  of  the 
Juuan  Period  be  left  than  4713,  then 
fubftra£t  the  fame  from  4713,  and 
the  Remainder  will  fhew  the  corre- 
Ipondent  Year  before  Chrift  :  But  if 
the  Year  found  of  the  Julian  ‘Period 
be  greater  than  4713,  then  fubftraffc 
.713  from  it ,  and  the  Remainder  will 
tew  the  correfpondent  Year  after 
Chrift.  Thus,  it  being  found,  that 
Rome  was  built  in  Julian ‘Period  3961, 
I  fubftra£t  3961  from  4713,  and  there 
remains  752,  the  correfpondent  Year 
before  Chrift,  wherein  Rome  was 
built. 

j.  But  if  there  be  no  Occafion  to  find 
Another  the  correfpondent  Year  of  the  Julian 
Waytofin<lp€riod  the  Year  before  or  after  Chrift, 
of  chrift  relpectively  anlwenrig  to  any  given 
anfwering  Year  of  the  Olympiads  may  be  found 

oiympick  thus.  Multiply  fas  afore )  the  com- 
Yrar#  pleat  Olympiads  by  4,  and  to  the  Pro¬ 
duct 
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duT  add  the  Year  given  (if  any  be 
Ipecifyedj  of  the  Olympiad  running. 

This  Sum,  if  it  be  lefs  than  776,  fub- 
ftraft  it  frond  776,  and  the  Remain¬ 
der  will  fhew  the  correfpondent  Year 
before  Chrift  :  but  if  the  Sum  be  grea¬ 
ter  than  776,  then  fubftraft  77 6  from 
it,  and  the  Remainder  will  fhew  the 
correfpondent  Year  after  Chrift.  Thus 
I  would  know  what  Year  of  Chrift 
anfwers  to  the  fourth  Year  of  the  fixth 
Olympiad,  wherein  Rome  was  built 
according  to  Varro.  Wherefore,  fas 
afore J  5*4=:  20,  and  20  -|~  4  =  24. 

Which  Sum  being  lefs  than  776,  I 
fubftraQ:  it  from  77 6,  and  there  will 
remain  752,  the  correfpondent  Year 
before  Chrift,  as  was  found  before  by 
the  other  Method. 

Any  Year  of  the  fulian  Period  be-  8. 
ing  given,  to  find  what  Oljmpick  Year 
anfwers  thereto,  work  thus :  Fromoiympick 
the  Year  given  fubftra£fc  3937,  and7**'*"- 
divide  the  Remainder  by  4,  the  Quo-^rf^ 
tient  will  fhew  the  compleat  Oly  m-  Tear  of  the 
piads,  and  the  Fraction  or  Remainder  J.u^nPe“ 
of  the  Dividend  will  fhew  the  Year  of 
the  Olympiad  running.  If  there  be  no 
fuch  Remainder,  then  it  is  the  laft  or 
fourth  Year  of  the  Olympiad  running 
Ex.  gr.  I  would  know,  what  Oljm¬ 
pick 


V 


ding  of 
Rome 
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pick  Year  anfwers  to  J.  P-  3961. 
From  3961,  I  fubftrad  3937,  anc* 
there  remains  24 .  which  divided  by 
4,  gives  6  in  the  Quotient,  and  leaves 
no  Fraction  of  the  Dividend.  Where- 
fore  the  Oiympick  Year  fought,  is  the 
fourth  Year  of  the  fixth  Olympiad. 

9*  As  the  Account  by  the  Olympiads 
%r[he0t  was,  the  principal  JExa  among  the 
U.  c.  w  Greeks ;  fo  the  principal  Mra  among 
the  Bail-  tjie  Romans  was,  that  of  the  _  ( \) 
JJ  C.  or  Building  of  Rome ;  which, 
according  to  Varro  began  Julian  Pe¬ 
riod,  3961,  but  according  to  the  Fa.fi  i 
Capitolini  in  the  following  Year,  viz. 
Julian  Period  3962.  Wherefore 
Any  Year  of  U  C.  being  given, 
To findy be  thereto  3960,  and  you’ll  have  the 

JuHan  Pe-  correfpondent  Year  of  the  Julian  Pe¬ 
riod  an-  riod,  according  to  Varro' s  Account; 
bitten  or  add  3961.  and  you’ll  have  the 
'  correfpondent  Year  of  the  Julian  Peri¬ 
od,  according  to  the  Capitoline Account. 

On  the  contrary,  from  the  given 
Year  of  Julian  Period,  fubftract  3960, 
and  the  Refidue  will  give  the  Year  of 
U.  C.  according  to  Varro ;  or  fob- 


10. 


Tear  of 

U.  C. 


(||)  U.  C.  are  the  Initial  Letters  of  Vrbs  Condita 9 
and  fo  are  put  to  denote  in  ftiorc  the  Building  of  the 
City9  viz.  Rome. 

ftrad 
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ftra£t  3961,  and  the  Refidue  will  be 
the  Year  of  U.  C.  according  to  the 
C apitoline  Account. 

Forafmuch  as  Rome  is  computed  to  11. 
have  been  built  752  Years  before  r°  End  the 
Chrift  ;  therefore  from  752  fubftraQ:  f^re 
any  given  Year  of  U.  C.  lefs  than  the  ter  chuff* 
fame,  and  the  Refidue  will  fhew  the  unf"er,n& 
correfpondent  Year  before  Chrift:  Or leTtclr 
if  the  Year  given  of  U.  C.  be  greater  of  U.  c. 
than  752,  then  fubftraft  752  from  it, 
and  the  Refidue  will  fhew  the  cotre- 
fpondent  Year  after  Chrift.  Thus  the 
Regal  State  of  Rome  is  computed  to 
have  ended  in  U.  C.  24^,  to  which 
anfwers  the  Year  507  before  Chrift: 
for  752—245  =  507.  And  the  Remo-< 
val  of  the  Imperial  Seat  from  Rome  to 
Confiantinofle  by  Conftantine  the  Great, 
is  computed  to  have  happened  Z7. 

C.  1084,  and  fo  332  Years  after  Chrift: 
for  1084—752=332. 

As  for  other  Epoch's  or  JEra's,  they  j  2# 
being  of  lefs  Note  and  life  to  us,  i t  of  other 
will  be  fufficient  to  fhew  in  fhort,  EPoch’f 
how  long  before  or  after  Chrift  each  oi y  ra 
them  began. 


a 


The 


Us 
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The  Deftruciion  of  Troy , 
is  computed  to  fall  in  with 
(*)  Julian  Teriod,  3  5  3 x, 
and  fo  the  taken 
from  thence  to  begin. 

The  JPra  of  Naionafjar ' 
King  of  Babylon ,  from  the 
Beginning  of  whofeReign 
the  Chaldeans  and  Egy-pti- 1 
dns  reckoned  their  Years, 
began  February  26.  J.  P . 
3967,  and  confequently  j 
The  (f)  of  the 
Death  of  (Alexander  the 
Great, began  Novernb .  1 2, 
J,  P.  4390,  and  fo 


Before  Chrift 


ii8j. 
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(*)  Herein  is  followed  the  Opinion  of  Dmyfiw  Ha- 
ticurnajfeWj  and  Diodorus  Siculus, 
ff)  Some  diftingui Hi  between  the  Alexandrian  AEray 
and  the  Philippean ,  making  the  Philippean  (fo  ca tied 
from  Philip  Aridant,  Brother  to  Alexander  the  Greacj 
to  begin  from  the  Death  of  Alexander ,  or  more  exaft- 
Jy  from  the  12th  of  November  following  the  Death  of 
Alexander ,  and  fo  Julian  Period ,  4390  ♦,  and  the  A - 
lexardrean  to  begin  not  till  twelve  Years  after  Alex¬ 
ander's  Death,  v’17^.  ORober  1  /?,  Julian  Period  4402. 
This  latter  /Era  is  efteemed  by  fome  learned  Men  to 
be  the  fame  with  the  /Era  Seleucidarutn ,  otherwise 
called  /Era  ContraRum,  and  the  Tears  of  the  Greeks  in 
the  Books  of  the  Maccabees • 

The 


I 


\ 
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The  Mra  of  the  CityT 
Antioch,[ ufed  by  Eufebim ,  I 
Evagrim,  Qedrenm ,  See.  y 
began  from  the  Autumn  r 
J.  ‘P.  4 66  5,  and  fo  J 
The  Mra  of  the  Julian-) 
Reformation  of  the  Calen-T 
dar,  began  January  i ,  Jr 
P.  4669,  and  fo  j 

The  /Era  Jciiaca ?  fo-j 
denominated  from  theVi-  | 
ftory  obtain’  by oAuguftm 
over  Anthony  at  Aciium f  1 
began  Auguft  29,  J.  P.  | 
4684,  and  fo  J 


Bifore  Chriftc 


/ 
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The  Dioclefian  Mra  fit  •% 

Mra  of  the  (||)  Martyrs,/ 
©therwife called  th cMra'f  284* 
of  the  oAbijfiniansy  began  V 
Auguft  29,  A.  D.  ^ 


('ll)  So  called  from  the  Multitude  of  Chriftians  that 
fuffered  Martyrdom  in  the  Dticlefian  Perfection. 
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After  ChrifL 

The  Mr  a  of  the  Hegira, 
orFlight  of  Mahomet  from 
Mecca  to  Medina ,  ufed  by 
the  Turks  and  eArabs,  be¬ 
gan  July  1 6.  A.  D. 

The  Mj a  oiTezdegird, 
or  the  Perfian  JZn?, began  V  6  3  2 
July  16,  A.  D*  J 

From  this  Table  of  the  Begin¬ 
nings  of  the  fore-mentioned  Mr  a' s, 
it  is  eafy  to  find  out  the  Year  be¬ 
fore  or  after  Chrift,  which  anfwers 
to  any  Year  given  of  any  of  the 
{aid  Mra\  which  are  computed  by 
Julian  Years  $  as  are  the  Mr  a1 s  of 
the  Deftru£tion  of  Troy,  of  the  Ju¬ 
lian  Reformation,  of  Dioclejian , 

But  it  is  more  difficult  to  do  fo 
in  refpeQ:  of  the  Mra  of  Nabo- 
najjdr ,  of  Alexanders  Death,  and 
of  the  Hegira ,  beeaufe  they  are 
computed  by  Years  different  from 
the  Julian  Years.  It  will  be  fuffi- 
cient  to  our  prefent  Defign  to  ob- 
-  ferve  here*  that  1461  Nabonafyar 

Years^ 
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Years,  make  only  1460  Julian  Years; 
and  the  fame  is  to  be  underftood 
of  the  Alexandre  an  Years,  as  being 
of  the  fame  Kind  with  the  Nabo- 

naJJ'ars. 


Q_  3  CHAP 


74  Of  finding  Eafter-Day, 

CHAP.  VII. 

Ofi  the  Method  to  find  Eafter- 
Day,  according  to  the  Nicene 
Rule,  ( as  [till  followed  by  our 
Church ,)  by  the  Help  of  the 
Golden  Numbers  affixed  to  the 
Calendar.  Ho  zvhich  is  ad¬ 
joined  the  Roman  Method  of 
Dating,  or  denoting  the  Hays 
of  the  Month. 

j-  '"IpHE  Rule  preferibed  by  the  Fa- 
the  Ni-  x  thers  of  the  Nicene  Council  for 
cen cR»ie  the  finding  of  Eager,  and  which  is 

followed  by  the  Church  of  Eng- 
Day.  land,  is  thus  expreffed  in  our  Common- 
Prayer-Book  ;  (4J  Eafter-Day  is  always 

■  ,  -  ...  ii-  i  -  ■  i  ■■!»■■■■  in  ■■  ■  ■  ■  —  ■  '  ■■■■■■»■■> 

(tj  It  is  obfervable  that  the  Nicene  Fathers  in  pre° 
feribing  this  Rule  did  not  aft  Arbitrarily,  but  confor¬ 
med  themfelves  as  near  as  the  Difference  of  Circum-  * 
fiances  would  permit,  to  the  Rule  prelcrib’d  by  God  for 
obferving  the  Paffover.  Namely  the  Rule  For  the  tfewifb 
Faff  over  was,  that  it  fhould  be  kept  on  the  Fourteenth 
Day,  which  is  much  the  fame  as  on  the  Full  Moon  of  die 
firft  I^ccJefiafticai  Month  call’d  Nifan.  And  the  Nicene 
Rule  for  Eafter  is,  that  it  fhal!  be  kept  on  the  Sunday 
next  after  the  Fourteenth  Day  or  Fir  ft  Moon  of  our  Firft 
Eceiffufticai  Month,  or  that  part  of  our  March,  which 
aalwers  to  the  jevvifh  Month  Nifarto 
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the firft  Sunday  after  the firft  Full  Moon, 
which  happens  next  after  the  One  and 
Twentieth  Day  of  March .  And  if  the 
Full  Moon  happens  upon  a  Sunday y 
E  after-Day  is  the  Sunday  after , 

According  to  this  Rule,  Eafter-Day  2. 
may  eafily  be  found  by  the  Help  of 
the  Golden  Numbers  (*)  duly  affixed^  accor. 
to  the  Calendar,  and  by  retaining  in  diJ  tQ  the 
Memory,  ami  applying  to  Praftice,^^ 
what  has  been  faid  of  the  Golden  of  the  Goi- 
Numbers,  and  Dominical  Letter,  ChaP.*enNum~ 

111  ^  bers* 

jd  and  4th. 

For  Inftance,  I  would  know,  what 
Day  Eafter-Day ,  will  fall  upon  the 
next  Year,  viz .  1712.  In  order  here¬ 
to,  firft  I  enquire  what  is  the  Golden 
Number  for  the  given  Year,  and  I  find 
it  to  be  three,  according  to  the  Rule 
given  Chap .  III.  Sect.  6.  Then  I  en¬ 
quire  what  is  the  Dominical  or  Sunday 
Letter  for  the  given  Year,  and  (ac¬ 
cording  to  the  Rules  given,  Chap .  IV. 

SeFt.  6.)  I  find  that  there  will  be 

(*)  In  our  old  large  Common  Prayer-Books,  great 
Care  was  taken  duly  to  affix  the  Golden  Numbers  to 
their  proper  Days  j  and  to  that  End  black  Lines  were 
drawn  between  every  Day  of  the  Calendar.  But  of 
late  Years  nofuch  Care  is  taken,  infomuch  that  it  is 
not  to  be  known  with  any  Certainty  what  Days  the 
Golden  Numbers  do  anfwer  coin  the  Church-Calen- 
dars,  ef  lace  printed  without  fuch  blaek  Lines. 

Q.  4  two 
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two  Sunday  Letters  next  Year,  it  being 
Leap-Year.  Of  which  two  Letters, 
viz,  F  E,  the  latter  E  will  be  the  Sun¬ 
day  Letter  after  February  2  3^,  and  fo 
that  whereby  I  am  to  be  guided  in  find^ 
ing  out  Eafier-Day . 

Now  bccaufe  the  Full  Moon,  on 
which  Eafier  depends,  is  ("according 
to  the  Nicene  Rule/  that  which  hap^ 
pens  next  after  the  21  ft  of  March ; 
and  becaufe  the  faid  Full  Moon  is 
f agreeably  to  ' Exod .  12.  6.)  to  be 
efieemed  the  14 th  Day  after  its  New 
Moon  inclufively,  (i9  e .  the  Day  of 
the  faid  New  Moon,  being  reckoned 
the  firft  of  the  14th,  and  the  Day  of 
the  Full  Moon  the  laft,  hence  the 
faid  Eafier  New  Moon  can  never  fall 
before  the  gih  of  March ,  nor  after  the 
%th  of  April*  Wherefore  I  look  for 
the  Golden  Number  3  between  March 
gth^  and  April  5 th ,  and  find  it  pla¬ 
ced  to  March  31/?,  which  therefore 
was  the  Day  ’  on  which  the  Eafier 
New  Moon  fell  at  the  Time  of  the 

t 

Nicene  Council,  in  the  gd  Year  of  the 
Moon’s  Cycle  :  and  conlequently  is 
efteemed  fo  ftill  by  us.  Wherefore  the 
Eajier  Full  Moon  ("being  fourteen 
Days  after  inclufively)  will  be  Jfril 


Of  the  Roman  Date.  7  7 

t  ph  ;  which  being  fhewn  by  the  Let¬ 
ter  E  affix’d  to  it  to  be  a  Sunday,  there¬ 
fore,  by  the  Nicene  Rule,  Rafter- Day 
muft  be  the  Sunday  after,  viz.  April 
20 th.  And  in  like  manner  may 
Rafter  Day  be  found  for  any  other  given 
Year,  by  the  Help  of  the  Calendar  ad¬ 
joined  to  the  End  of  this  Chapter ;  and 
confequently  Tables  may  be  made* 
fhewing  the  Day,  whereon  Rafter  will 
fall,  for  any  Term  of  Years. 

In  remains  now  only  to  obferve, 
that  in  Order  to  render  the  follow-  °f the 
ing  Calendar  more  ufeful,  therein  ™DaTing. 
is  fet  down  the  Roman  Manner  of  or  denoting 
Dating,  or  denoting  the  feveral  Days 
of  the  Year.  Where  it  is  to  b ef^r* 
noted,  that  the  Roman  Numbers 
between  the  Words  Kjilends ,  Nones , 

Ides  and  Calends  of  the  fucceeding 
Month,  do  refpeftively  refer  always 
to  the  following  Word.  Thus  the 
Number  IV  over-againft  January  id, 
refers  to  the  following  .  Nones ,  and 
denotes  as  much  as  the  4th  Day  ofj 
or  before  the  Nones  of  January.  So 
XI  fet  to  January  22 d,  denotes  the  1  ith 
of,  or  before  the  Calends  of  February. 

Wherefore  any  Roman  Date  given, 
piay  be  turned  into  our  Date,  by  ' 
j  '  finding: 
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finding  in  the  Calendar  the  Date 
given,  (fuppofe  3  Id.  Februari)  and 
feeing  what  Date  of  ours  anfwers 
thereto,  (viz.  February  11th.)  And  on 
the  other  Hand  any  Date  of  ours 
being  given,  v.  g.  January  31 Jl\  it 
may  be  turned  into  the  Roman  Date, 
by  finding  the  Roman  Date  affixed 
thereto,  viz.  Prid.  KjzL  Febr . 
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/Having  fhewn  how  to  find  Eaftey  Day,  according 
to  the  Julian  or  Old  Account,  ufed  by  U5  in  Great 
Britain  and  Ireland ,  it  may  not  be  im  proper  to  adjoin 
here,  by  way  of  Annotation,  the  Method  of  finding 
E  after -Day  according  to  the  Gregorian  or  Hew  Ac¬ 
count,  ul'ed  in  all  Countries  where  the  Popijh  Religion; 
is  eflablifhed.  Now  this  is  done  by  Help  of  the  Table 
here  fubjoined,  wherein  in  thefirfl:  Column  are  cons¬ 
umed  the  Gregorian  Epafts,  that  are  now  and  will  be 
in  Ufe  till  I80O  exclusively  ;  and  in  the  fecond  Co¬ 
lumn  are  fee  down  the  Days  whereon  falls  che  Eafler 
Full-Mopn  *  and  in  the  third  Column  is  fet  down  the 
Weekly  Letter  anfwering  to  the  faid  Pays  of  th cEafttr. 
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21  March 

C 

XXV 

18  Aprilj 

C 

IV 

9  April 

A 

VI 

7  April 

F 

XV 

29  March 

D 

XVII 

27  March 

B 

XXVI 

17  April 

B 

XXVIII 

15  April 

G 

VII 

6  April 

E 

XXVII! 

26  March 

A 

The  Ufe  of  the  foregoing  Table  is  this.  Having 
found  (as  is  above-fhewn  in  the  Noce  on  Chap .  3.  $etff 
8,  and  Chap.  4.  Sett.  6.)  the  Gregorian  Epaft  and 
Sunday -Let ter,  over-againft  the  faid  Epaft  in  the  fore¬ 
going  Table  is  placed  the  Day  whereon  falls  the  Eafter 
Full  Moon,  and  thereto  is  affixed  its  refpedfive  Letter. 
From  which  therefore  you  are  to  reckon  in  an  Alpha¬ 
betical  Order,  till  you  come  to  the  Sunday  ^Letter  for 
that  Year,  and  the  Day  of  the  Monrh  anfwering  to  the 
faid  Sunday^ Letter,  is  the  Gregorian  Eafter-Dap,  Only 
if  it  happens,  that  the  Full  Moon  falls  on  a  Sunday , 
L  *  t  R  then 


t 
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$6  Of  finding  Eafler-Day. 

then  ^according  to  the  Nicene  Rule)  the  Sunday  next 
following  is  the  Gregorian  Eafter-Day,  For  Inftance  i 
Ic  has  been  already  (vi%:  in  Mores  on  Chap .  Set?, 
8.  and  Chap.  4.  Sett.  6.)  found,  that  the  Gregorian 
Fpaft  for  A  D.  1712  is  22,  and  that  the  Gregorian 
Sunday -Letters  are  C5,  viz.  C  to  the  intercalated  Day 
in  February  and  after  that  B*,  which  laft  Letter  B  is 
therefore  the  Sunday  Letter ,  whereby  you  are  to  be 
guided  in  finding  Eafter-Day .  Now  by  the  fore¬ 
going  Table  yon  learn,  that  when  the  Gregorian  Epaft 
is  Z2,  the  Eafter  Full  Moon  according  to  the  Gregorian 
Account  will  fall  on  March  22d,  N.  S.  (i.e.  March 
iith,  O.  S.)  to  which  anfwers  the  Letter  D,  as  may 
be  feen  in  the  foregoing  Calendar.  Wherefore 
reckoning  in  an  Alphabetical  Order  from  D  to  Bt 
which  laft  is  the  Gregorian  Sunday  Letter ,  you’ll  find, 
that  according  to  the  Gregorian  Computation,  Eafterc 
Sunday  will  be  March  -7th*  N.  S.  which  anfwers  to 
our  March  16th  and  confequently,  the  Gregorian 
Eafter-Day  will  fall  A.  D.  1718,  five  Weeks  before 
our  Eafler-Day this  falling  on  April  20th,  as  has 
been  atore  fhewnf 

It  only  remains  to  obferve  in  fhort ,  that  it  having 
been  (hewn,  how  tp  find  both  the  Julian  and  Grego 
rian  Eafter-Day ,  thereby  may  be  known  the  Time 
of  all  the  Moveable  Feftivals  in  any  given  Year  5 
forafmuch  as  tfiey  all  depend  on  Eafter-Day.  And 
confequently  hereby,  end  by  what  has  been  fald  of 
finding  the  Days  whereon  fall  the  New  and  Full- 
M  ons,  may  be  drawn  up  an  Almanac l>  fufficienc 
for  common  Ufe.  And  thus  I  have  laid  together 
fo  much  of  Chronology,  as  feems  requifite  to  be 
known  by  Young  Gentlemen,  at  le aft  at  their  firft 
Jnftitudcn  in  the  faid  Art  or  Science. 
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AS  the  De pen  dance  of 

the  Art  of  Dial¬ 
ling  upon  Aftrono- 
was  the  Keafon  of  my 
Drawing  up  and  Puhlijhing 
this Treatife,  at  the  fame 
Time  with  my  Agronomical 
Treatife  •  fo  my  Defgn  in 
drawing  up  this  Treatife ,  and 
the  Keafon  of  my  giving  it 
the  Title  of  The  Young 

R  3  Gen- 


The  Preface, 

Gentlemans  Dialling,  may 
he  learnt  from  the  Preface  to 
my  Treatife  of.  Aftronomy, 
entituled  in  like  manner  The 
Young  Gentleman’/  Agro¬ 
nomy,  I  need  only  obferve 
further a  that  1  have  not  con - 
tented  my  felf  with  laying 
down  in  this  Treatife  the 
bare  Practical  Part  of  Dial- 
lingy  hut  have  added  thereunto 
the  Reafotts  or  Grounds  of 
fuch  PraUicey  as  mof  pro¬ 
per  to  he  known  by  Toung 
Gentlemen ;  and  withal  have 
obfervedj  in  the  Annotations 
to  this  Treatife ,  how  the 
Grounds  of  Dialling  may  be 
mof  naturally  reprefented 

even 
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even  to  the  Eye ,  by  the 
Help  of  a  Aide  bine  or  In - 
frumenty  which  from  its 
Ufe  may  be  called  Dialling 
Sphere 


THE 


-  ^ 


*■ 


THE 


CHAP.  I. 


F  Dialling  in  general. 

Page  i 


CHAP.  II. 


Of  an  Horizontal  Dial.  p 

CHAP.  III. 

Of  an  Freffi  DireEt  South  and 

North  Dial,  %  x 

*  _ 

CHAP. 


The  Contents. 


CHAP.  IV. 

Of  an  Brett  Dirett  Eaf  and 
IVeJi  Dial.  2<j 

CHAP.  V. 

Of  duly  Placing  a  Dirett  ( Eaft 
or  Nefi,  North  or  South') 
Did ;  and  of  the  Manner  of 
fading  zvhether  a  Nall  has 
a  Dired  or  Declining  Poftion 
or  Situation.  q  o 

CHAP.  VI. 

\  / 

a  Declining  Dial. 

45 


AC  a- 


The  Contents. 

A  CATALOGUE  of  the  federal 
Draughts  of  Dials,  and  of 
other  Cut s% .  belonging  to  this 
TTreatife.  5  4 


/  .■ 


THE 


THE 


Gentlemans 


DIALLING, 


CHAP.  I 

Of  Dialling  in  general. 

BY  (*)  Dialling  is  underftood  r 
the  Art  of  Shewing  the  Time  Dialling, 
of  the  Day,  by  the  Sun’s 
Shade  falling  on  fome  Surface, 
whether  Plain  or  not  Plain. 


(*)  The  Word  Dial  is  derived  from  Dies,  becauie 
thereupon  the  Time  of  the  Day  is  fhewn.  And  from 
the  peculiar  Manner  of  fhewing  the  Time  of  the  Day 
upon  a  Dial,  by  the  Shadow  of  the  Sun,  this  Art 
is  frequently  termed  Ars  Scioterica ,  i.  e.  the  Shadcri* 
Art ,  from  the  Gree^  Word  denoting  a  Shadow 

or  Shads, 


Plain 


2« 

Plain  Dial* 
ling,  what. 


3* 

The  vari¬ 
ous  Names 
of  Dials , 
and  the 
Reafon  of 
the  [aid 
Names, 


Plain  Surfaces  are  moft  ufeful,  and 
therefore  moft  ufed :  for  which  Rea* 
fons  we  will  here  fpeak  only  of  Plain- 
Dialling,  i.  e.  of  drawing  Dials  oh 
Plain  Surfaces,  firiiply  called  ‘Planes. 

Every  Dial-plane  (i.  e.  plain  Sur¬ 
face  on  which  a  Dial  is  drawn )  re- 
prefents  the  Plane  of  fome  (■[)  Circle 
in  the  Heavens.  If  the  Dial-plane 

reprefents 


(f)  This,  and  the  whole  Foundation  of  Dialling, 
is  moft  naturally,  and  fo  rrrft  clearly  illuftrated  by 
the  Help  of  an  Inftrument  or  Machine,  which  may  be 
properly  enough  called  from  its  Urea  Diattirg  Sphere . 
It  need  Confift  but  of  an  Horizon,  and  two  (Wooden 
or  Brafs)  Circles  fattened  together,  crofting  each 
other  at  Right  Angles,  and  fo  as  to  bife&  one  the 
other.  Either  of  thefe  Circles  may  be  taken  ta  repre- 
fent  the  Meridian ,  and  the  other  the  Equator .  The 
former  is  to  be  divided  into  four  90  Degrees,  and  the 
latter  into  360,  as  in  other  Spheres  or  Globes.  And 
in  like  manner,  as  in  other  Spheres,  the  {Meridian  of 
this  Dialling  Sphere  muft  be  let  into  the  Horizon  at 
the  North  and  South  Points  of  it.  There  muft  be  a 
plain  Piece  of  Board  to  move  up  and  down  within  the 
fore-mentioned  Circles,  fo  as  to  reprefent  the  Poftcioni 
of  any  Dial-plane.  And  through  the  Center  or  middle 
Point  of  the  plain  piece  of  Board,  there  muft  be 
made  an  Hole  through  which,  when  there  is  occafi- 
on,  a  String  is  to  be  put  *,  which  String  being  alfo 
put  through  the  two  Points  of  the  Meridian ,  which 
are  90  Degrees  each  from  the  Equator ,  will  reprdenc 
the  Axis  of  the  World.  The  Dialling  Sphere  being 
thus  prepared,  the  Manner  how  the  Sun  by  the  Shade 
of  the  Style  of  the  Dial,  comes  to  fhewrhe  T  me  of 
the  Day  on  any  Dial-plane,  may  be  ocularly  demon* 

ftraced3 


Of  Dialling. 

reprefents  the  Plane  of  the  Horizon , 
the  Dial  is  called  an  Horizontal  Dial. 
If  the  Dial-plane  reprefents  the  Plane 
of  the  Prime  Vertical,  then  the  Dial 
is  called  an  Erect  Direct  North  or 
South  Dial,  refpectively  as  the  Dial  is 
drawn  on  the  north  or  fouth  Side  of 
the  faid  Dial-plane.  If  the  Dial- 
plane  reprefents  the  Plane  of  the 
Meridian ,  the  Dial  is  called  an  Erett 
Dirett  Eaft  or  Weft  Dial,  refpeclively 
as  the  Dial  is  drawn  on  the  eaft  or 
weft  fide  of  fuch  a  Dial-plane.  If 
the  Dial-plane  reprefents  the  Plane 
of  any  other  Vertical  Circle,  befides 
the  Prime  Vertical  and  Meridian , 
then  the  Dial  is  called  a  Declining 
Dial ;  forafmuch  as  it  does  not  direct¬ 
ly  face  any  one  of  the  four  Cardinal 


i 


flrated,  by  moving  the  Meridian  of  the  Dialling 
Sphere,  that  the  String  reprefettting  the  Axis,  may 
have  fuch  a  Pofition  as  duly  anfwers  to  the  Latitude 
of  the  Dial ;  and  bj  placing  the  plain  Piece  of  Boatd 
in  fuch  a  Pofition  as  to  anfwer  (the  Plane  of  that  Circle 
in  the  Heavens,  which  is  represented  by  the  Dial- 
plane  5  or  in  fhort,  to  anfwer)  the  Pofidon  of  the 
Dial-plane*  Then  a  Candle  duly  moved  round  the 
String  in  Imitation  ot  the  Sun's  Motion,  will  fhew  by 
the  Shade  of  the  String,  how  the  Shade  of  the  Dial- 
Style  by  the  Motion  of  the  Sun,  fhewsthe  Time  of  the 
Pay  on  the  Dial  plane* 
i  >  k 


Points 


Points  of  the  Heavens,  but  declines 
more  or  lefs  from  them.  Lafily,  if 
the  Dial-plane  reprefen ts  the  Plane  of 
any  greater  Circle  in  the  Heavens, 
befides  fome  Vertical  Circle  or  the 
Horizon ,  then  the  Dial  is  called  ( not 
an  Ere£t,  jbutj  an  (\\)  Inclining  or  Re¬ 
clining  Dial,  refpedively  as  it  is 
drawn,  either  on  that  Side  of  the 
Dial-plane,  which  inclines  for  leans 
forward )  towards  the  Horizon  $  or  on 
the  other  Side,  which  reclines  (or 
leans  backward )  from  tjie  Zjnith . 

And  amongft  thefe  are  the  (* *')’  Eqnir 

•  '  '  _ ; _ : _ ■■  •  _ - _ _ 

(||)  Thefe  are  fubdiftinguifhed  into  Dhett  Incliners  or 
Hecliners,  rnd  Declining  Incliners  or  Recliners. 

(*)  The  EqumoUial  Dial  is:  Ereft  in  refpeft  of  thofe 
who  live  fexaffly  under  the  Celeftia!  Equator ,  and 
likewife  the  Polar  Dial  is  Ere&  to  fuch  as  live  (if  any 
there  be)  exactly  under  either  of  the  two  Poles  of  the 
World.  '  Fbr  in  refpe&t  of  the  former  Inhabitants,  the 
Plane  of  the  EquinoZlia!,  and  of  the  Prime  Vertical  are 
one  and  the  fame  •,  and  in  refpeft  of  the  latter  Inha¬ 
bitants,  the  Plane  of  the  Prime  Vertical,  and  the  Plane 
of  the  Circle  Teprefented’ by  the  Jflane  of  a  Polar  Dial 
is  one  and  the  fafne;  Again,  the  Equinoflial  Plane  is 

*he  fa ;ne  with  the  Horizontal  Plane  in  refpeft  to  thofe 
that  are  under  the  Poles ;  and'the  Polar  PJang  is  the 
lame  with  the  Horizontal  Plane,  in  refpefr  of  thofe 
that  live  ur  der  the  Equator*  And  the  like  Change  is 
to  be  conceived  in  refpeft  of  ocher  Dial-planes,  as  they 
regard  levcrai  Places  •,  every  Dial  plane  being  an  Hori* 
ZontalP] ane  at  fome  Place,  and  on  the  other’Side every 
Horizontal  Plane  being  a  Prime  Vertical,  'and  Meridian 
(6cc.)  Plane  at  fome  other  Places.  » 

noefial 


Of  Dialling.  r 

noBial  and  Tolar  .'Dials-  The  Equi¬ 
noctial  Dial  is  fo  called,  as  being 
drawn  on  a  Plane,  that  represents  the 
Plane  of  the  EquinoBial.  The  Polar 
Dial  is  fo  called,  as  being  drawn  on 
a  Plane,  that  reprefents  the  Plane  of 
that  Circle,  which  pafles  through  the 
Poles  of  the  World,  and  alfo  (the  In¬ 
tellection  of  the  Equator ,  and  the 
Horizon  at  the  eaft  and  weft  Points, 
i.  e.  in  fhort )  the  Poles  of  the  Meri¬ 
dian. 

* 

Among  the  Several  Sorts  of  Dials  4- 
afore-mentioned,  the  EquinoBial  Dial  °Bhe£\ 
is  the  moft  eafy  to  be  drawn;  this  Dial.0  U 
being  done  only  by  drawing  a  Circle, 
and  dividing  it  into  twenty  four  equal 
Parts,  (to  which  right-  Lines  drawn 
from  the  Center  of  the  Circle,  will 
reprefent  the  Several  Hour-Lines, )  and 
erecting  perpendicularly  a  Pin  in  the 
Center  of  ,  the  Circle  for  the  Style. 

But  becaufe  (•]-)  the  Equinoctial  Dial, 
when  thus  drawn  on  one  Surface  of 
the  Plane,  will  Serve  only  foK  one 


(\)  The  like  is  to  be  understood  alfo  as  to  the 
Tolar  Dial  ML  which  Account  ir  is  of  lefTer  Ufe,  and 
therefore  the  Manner  of  delcribing  it  is  omitted  in 
ghis  Treadle. 

Half 


Of  Dialling. 


Half  of  the  Year,  namely,  whilft  the 
Sun  is  on  one  Side  of  the  Equinotlial ; 
and  therefore  to  make  it  ferve  for  the 
whole  Year,  it  muft  be  doubly  drawn, 
viz*  on  the  lower  as  well  as  upper 
Side  of  the  Plane  ;  on  Account  of 
this  and  other  Inconveniencies,  the 
Equinoctial  Dial  is  feldom  ufed.  And 
therefore  it  had  not  been  taken  No¬ 
tice  of  here,  but  that  the  Knowledge 
thereof  is  requifite  for  the  Under* 
ftanding  the  Reafon  of  that  Method, 
which  fas  being  the  moft  Natural,  and 
withal  eafy  Method J  is  principally 
made  Ufe  of  in  this  Treatife,  for 
drawing  the  other  Dials  here  fpoken 
of.  Per,  as  the  Reafon  why  the 
Circle  in  an  Equinoctial  Dial  is  divi- 
ved  into  twenty-four  equal  Parts,  an* 
fwering  to ;  the  twenty -four  Hours  in 
a  Nuchihemeronj  is  becaufe  1 5  De¬ 
grees,  which  is  a  24th  Part  of  the 
Equinoctial  Circle  in  the  Heavens, 
anfwer  to  one  Hour’s  Motion  of  the 
Sun ;  fo,  #becaufe  fat  the  fame  Tim^ 
that  the  Sun  is  conceived,  ‘  by  the 
Shade  of  the  Axis  of  the  World,  to 
fhew  any  Hour  on  the  Equinoctial 
Plane,  it  does  alfo  by  the  fame  Shade 
fhew,  at  the  Interfe&ion  of  any  other 


Plane 


f 


V 


Plane  with  the  EqttinoClial  Plane,  the 
Point  of  the  faid  other  Plane  belong¬ 
ing  to  the  fame  Hour ;  or  thus,  be- 
caufe)  the  Hour-points  of  any  other 
Plane  are  thofe  Points  of  the  faid 
Plane,  which  fall  in  wirii  or  touch  the 
Hour-Points  of  the  Equinoctial  Plane* 
a  tthe  common  InterfeQdon  of  the 
faid  two  Planes ;  therefore  by  the  Help 
of  the  Equinoctial  Dial  may  be  drawn 
other  Dials,  namely,  the  Equinoctial 
Dial  being  duly  applied  to  the  Plane 
given,  the  Hour  Points  of  the  Equi¬ 
noctial  Dial  will  fall  on  the  correfpon- 
dent  Hour-points  of  (the  Dial  to  be 
drawn  on  the)  Plane  given.  ^ 

And  this  will  be  diftindly  exempli-  7he 
fied  as  to  the  feveral  Sorts  of  Dials  »</>  of 


above-mentioned,  ^excepting  Inclining  redkctb!e 
and  Reclining  Dials,  as  being  of  leffer 
Ufe)  after  that  it  has  been  here  ob-  Heads  or 
ferved  further  in  general,  that  the  0P*™thns. 
whole  Bufinefs  of  Dialling  may  be 
reduced  to  three  general  Heads  or 
Operations.  Whereof  the  firft  con* 
fifts  in  finding  the  Place  of  the  Sub* 

Styles  or  where  the  Style  is  to  be  pla¬ 
ced:  the  fecond  in  drawing  the  Hour 
Lines  :  the  third  and  lafr,  either,  if 


the  Dial-plane  be  Moveable,  in  duly 

S  Placing 


8  Of  Dialling. 

Placing  and  Fixing  the  fame,  after  that 
the  Dial  is  drawn  thereon ;  or  elfe, 
if  the  Plane  whereon  the  Dial  is  to  be 
drawn,  be  immoveable  and  already 
fixed,  in  Finding  the  Pofition  or  Situ¬ 
ation  of  the  faid  Plane,  viz.  whether 
it  be  a  Direct  or  Declining  Plane ; 
and  if  the  latter,  how  far  it  declines. 
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Of  an  Horizontal  Dial .  p. 

#  , 

CHAP.  It. 

0/  Horizontal  DW. 

I  Begin  with  the  Horizontal  Dial,  as  i  * 
being  the  moft  Ufeful;  forafrnuch  7^Hor^ 
as  it  fingly  anfwers  the  whole  ("*j  End  VDtfwhf 
of  Dialling,  by  fhewing  the  Time  of  firfi/p o^m 
the  Day  from  Sun-rifing  to  Sun-fetting  °f' 
throughout  the  whole  Year,  within 
that  Horizon  for  which  it  is  made: 
whereas  no  other  Dial  does  this.  And 
having  made  this  Gbfervation  as  to 
the  Ufefulnefsof  th z  Horizontal  Dial, 
wre  proceed  now  to  the  Declination 
thereof. 

Whereas  the  four  Cardinal  Points  2.  ‘ 

of  the  Heavens  are  diftant  one  from  To  draw 
the  other  90  Degrees;  and  whereas 
the  Meridian  runs  from  North  to  Prime 
South,  and  the  prime  Vertical  runs  yerncaI 
a-crois  the  Meridian  from  halt  to  HonzonCa! 

Vial . 


(*)  The  whole  proper  End  of  Dialling  is,  to  ihew 
the  Time  of  the  Day  by  the  Sun’s  Shade.  As  for  fhew» 
ing  the  Place  of  the  Sun  in  rhe  Ecliptick  (and  the  like} 
by  the  >hadc  on  a  Dial  plane,  this  does  not  properly 
belong  to  Dialling. 

S  2  Weft; 


i 


\ 


>°  Of  an  Horizontal  Dial . 

Weft;  hence  it  follows,  that,  two 
right  Lines  being  drawn  crofting  one 
the  other  at  right  Angles  (whofe  Mea- 
fure  is  each  90  Degrees )  and  either 
of  thefe  two  right  Lines  being  taken 
to  reprefent  the  Meridian ,  the  other 
will  reprefent  the  Prime  V ertical. 
That  taken  to  reprefent  the  Meri¬ 
dian,  may  be  fitly  denoted  by  N  S, 
as  running  in  this  Dial  from  North 
to  South ;  the  other  by  E  W,  as 
running  from  Eaft  to  Weft.  See 
Fig.  x. 

The  Point,  where  the  Lines  N  S 
the  cen-  and  E  W  crofs  one  another,  denotes 
ter  of  an  that  p0int  in  the  Plane  of  the 
^onzonta  ^QY'mon^  / as  a}f0  0f  t|ie  Meridian  and 

which.  Prime  Vertical)  through  which  the 
Axis  of  the  World  paffes.  And  be- 
caufe  the  faid  Point  is  the  ([| )  Cen¬ 
ter  ( of  all  the  faid  Planes,  parti- 


(D  This  may  be  evidently  fhewn  by  the  Help  of  a 
Dialling  Sphere. 

f||)  T^e  °f  Hie  World  pafTing  through  the 
Center  of  the  World,  which  is  alfo  the  Center  of  all 
great  Circles  in  the  Heavens,  aud  confequentiy  of  the 
/f orison.  Meridian ,  and  Prime  Vertical ;  hence  it  fol¬ 
lows,  that  That  Point  in  the  Planes  of  the  faid  Circles, 
through  which  the  Axis  of  the  World  paffes,  muff  be 
the  Center  of  the  faid  Planes. 

cularlyj 
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eularlyj  of  the  Horizontal  Plane, 
whereon  the  Dial  is  to  be  drawn, 
and  confequently  the  Center  of  the 
Dial  it  felf,  hence  it  may  be  fitly 
marked  or  denoted  by  C,  as  Fig.  i. 

The  Axis  of  the  World  being  the  4. 
(*)  common  Interfeftion  of  the  Planes 
of  all  Meridians ,  and  therefore  run- sryiV™ 
ning  from  Pole  to  Pole  along  the 
Plane  of  every  Meridian ;  hence  the 
Line  N  S  reprefenting  the  Plane 
of  the  Meridian  of  that  Place,  for 
which  the  Dial  is  made,  muft  be 
the  Subfiyle ,  or  the  Line  whereon  the 
(f)  Style 9  which  reprefents  the  Axis 
of  the  World  is  to  be  ( |] )  erected* 


(*)  Th/$'may  alfo  be  evidently  (hewn  by  the  Help  of 
the  Dialling  Sphere. 

It  is  fo  called,  becaufe  it  needs  be,  and  often 
actually  is,  no  more  than  a  long  ftraight  Iron  Pin,  like  an 
Engraving  or  old  Sort  of  wtiting  Pin,  called  a  Style .  It 
is  called  alfo  by  a  Latin  Word,  the  Index,  becaufe  ic 
tells  or  fhews  what  is  the  Time  of  the  Day.  And  it  is 
called  likewife  by  a  Greel '>  Word  the  Gnomon ,  (from 
yvoa  to  i \now')  becaufe  thereby  is  \nown  the  Time  of 
the  Day. 

(|| )  By  being  erefled  is  underftood  here,  and  all 
along  this  Tra&  of  Dialling,  being  placed  perpendicu¬ 
larly  upon  the  Subftyle,  fo  as  not  to  lean  any  Thing 
more  towards  the  Hour-lines  on  one  Side  of  the  Sub- 
ftyle,  than  towards  the  Hourlines  on  the  other  Side  of 
the  Subftyle, 

S  3  And 


%1  Of  an  Horizontal  Dial, 

And  becaufe  the  Style  does  reprefent 
the  Axis  of  the  World,  therefore  it 
ffluft  be  fo  erected  upon  the  Subftyle, 
(which  is  the  common  Interfeftion  of 
the  Horizontal  and  Meridian  Planes) 
as  therewith  to  make  an  Angle  equal 
to  the  Elevation  of  the  refpective 
(North  or  South)  Pole  above  the  Ho¬ 
rizon  of  the  Place,  or  (which  comes 
to  the  fame)  to  the  (*)  Latitude  of 
the  Place?  Wherefore  taking  C  for 
the  Center,  draw  (\)  an  Arch  of  a 
Circle  from  N  S  (on  either  Side)  to 
E  W.  On  the  faid  Arch  (j|)  fet  off  from 
N  S  towards  E  W,  (viz,  at  P,  Fig ? 

ij 


(*)  How  the  Elevation  of  the  Pole  and  Latitude  of 
the  Place  come  to  be  always  Equal,  may  be  evidently 
(hewn  on  the  Globe, 

ff)  This  Arch  may  be  drawn,  at  what  Extent  of  the 
Compaffes'or  Diftance  from  the  Center  you  pleafe  *,  but 
it  is  convenient  to  have  regard  to  the  Largenefs  of  the 
defigned  Dial.  And  aifoic  is  convenient  to  make  Ufe 
of  a  Line  of  Chords ,  in  this,  and  all  fuch  Operations, 
in  Order  to  the  fetting  off  on  the  Arch  drawn  any 
Number  of  Degrees,  with  much  more  Eafe  and  Rea- 
dinefs  chan  can  be  done  otherwife.  The  Reader  is 
here  fuppoled  to  be  already  ipftru&ed  in  the  Ufe  of  the 
**  Line  of  Chords. 

(1)  That  is,  the  Style,  if  it  be  only  a  long  flraight 
Piece  of  Iron,  muff  be  fo  placed  on  the  Subftyle  of  the 
Dial,  as  to  have  the  fame  Inclination  thereto,  as  C  P 

has 
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i.)  fo  many  Degrees  as  anfwer  to  the 
Elevation  of  the  Pole  ;  for  Inftance 
(Fig-  i.)  51  i.  the  Latitude  of  Lon¬ 
don,  or  Elevation  of  the  north  Pole 
there.  The  Line  CP  being  drawn 
will  fhew  the  Style. 

Having  found  the  Subftyle  NS,  <J. 
and  the  Style  CP,  draw  a  long  °! tb? 
Line  etching  the  Subftyle  in  any  gcnciL, 
Point,  f which  fhall  feem  moll  conve-  and  a p- 
nient,)  fuppofe  Q.,  .  at  right  Angles. 

1  his  Line  repreienting  the  common  ai  Dial  to 
Interfeftion  of  the  Equinoctial  Plane  tbe  Plane 
and  Dial  Plane,  is  therefore  called  Horizontal 
the  f*)  Contingent  Line,  and  is  deno-  £>w/. 
ted  (Fig.  1.)  by  the  Line  TG.  That 
Point  in  the  Subftyle,  which  is  fo  far 
diftant  from  Q^,  as  the  Point  Q.  is 
found  by  the  Compaffes  to  be  diftant 
from  the  neareft  Point  of  the  Style, 
reprefents  the  Center  of  the  Equator , 


has  to  N  S.  If  you  would  have  the  Style  a  broad 
Place  of  Iron  or  the  like,  then  it  mud  be  made  exaftly 
equal  to  the  Triangle  NCP.  In  both  Cales,  the  lower 
Point  of  the  Style,  namely,  wherein  the  Lines  CN  and 
P  n  meet,  mufl  be  placed  exaftly  on  C,  as  being  the 
Point  of  the  Horizontal  Plane,  through  which  pa  lies 
the  Axis,  reprefented  by  the  Style 
(*)  Ic  is  fo  called,  becaufc  herein  the  two  Planes  are 
conceived  to  touch  one  another. 

'  -  "  s  4 


or 
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or  that  Point  from  which  an  Equi¬ 
noctial  Dial  is  to  be  delineated  on  the 
Dial-plane,  and  therefore  it  may  fitly 
be  marked  JE.  Taking  then  JE  for 
the  Center,  at  (f )  auy  Diftance,  draw 
toward  the  Contingent  a  (||)  Semicircle 
reprefenting  half  the  Equinoctial)^  fo 
as  that  one  Half  of  the  Semicircle  ( i.  e. 
fourth  Part  of  the  Equinoctial)  may 
be  on  each  Side  of  the  Suhftyle.  Then 
divide  the  faid  Semicircle  into  twelve 
equal  Parts,  (viz.  fix  on  each  Side  of 
the  Subfiyle,j  each  containing  an  Arch 
of  15  Degrees,  f*)  Lines  drawn  from 

JE  the 


(f)  However  it  is  covenient  to  be  guided  heaein  by 
the  Length  of  the  Line  of  Chords  made  ufe  of,  and  by 
the  Size  of  the  intended  Dial. 

(''[))  This  may  be  otherwife  done  by  only  drawing 
one  Half  of  this  Semicircle  on  one  Side  of  the  Subflyle, 
and  dividing  it  into  fix  equal  Parts  5  and  thence  tranf- 
ferring  the  faid  fix  Divifionsto  that  Part  of  the  Con¬ 
tingent,  which  is  on  the  other  Side  of  the  Subflyle. 
And  this  is  the  befi  Way  for  pra&ice,  being  fhorter, 
and  not  cumbring  the  Work  with  Multitude  of  Lines* 
And  Stis  advifeable  to  draw  the  laid  Quadrant,  or 
fourth  Tart  of  the  :-E quinoftial  Circle  or  Dial  on  that 
Side  of  the  Subflyle,  where  the  Style  is  not  drawn  ; 
becaufe  then  the  Equinoctial  Dial  and  the  Style  will 
ftand  both  dear  one  from  the  other  ^  as  in  the  Figures 
hereunto  belonging. 

(*)  Thefe,  and  al!  other  Lines  or  Circles  or  Arches 
of  Circles  are  to  be  objeure  ones,  i.  e.  fuch  as  may  be 
fibbed  out  again,  excepting  only  the  proper  Hour¬ 
lines 
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jE  the  Center  of  the  EquinoCtial  to 
each  Divifion  of  the  Semicircle  will 
be  the  Hoar  Lines  of  the  Eqinottial 
Plane  or  Dial ;  among  which  Hour 
Lines,  the  Subftyle  and  Meridian 
NS  of  the  Horizontal  Dial  will  alfo 
be  the  Meridian  of  the  Equinoctial 
Dial. 

Having  thus  fitted  the  Equinoctial  T  ^ 
Dial  to  the  Horizontal  Plane,  on  the  Hour- 
which  the  Horizontal  Dial  is  to  beIine?f0/dn 
drawn,  it  will  be  very  eafy  to  find^jlzonta 
the  Hour-points  of  the  faid  Horu 
zontal  Dial :  namely,  by  continuing 
the  EquinoCtial  Hour-lines  to  the  Con¬ 
tingent,  and  thereby  feeing,  on  what 
Points  of  the  Horizontal  Plane  the 
Hour-lines  of  the  Equinoctial  Plane 
will  fall.  For  the  faid  Points  of  the 
Horizontal  Plane  are  refpeftively  the 
Points,  on  which  the  correfpondent 
Hour-lines  of  the  Horizontal  Dial  will 
fall,  being  drawn  from  (\)  C  the 
Center  of  the  Hori%o?ital  Dial.  A- 

mong 


lines  in  each  Dial.  Tliefe  obfcure  Lines  are  diflin- 
guifiied  in  the  Draughts  hereunto  belonging  by  being 
made  priced  Lines. 

(f)  The  Hour-lines  reprefent  the  Shade  conceived 
to  be  made  by  the  Axis  of  the  World  3  which  Axis 

*  being 


1*5  Of  an  Horizontal  Dial. 

mong  thefe  Hour-lines,  the  Line 
NS  being  both  the  Meridian  and 
Subftyle  of  the  Horizontal  Dial,  ( and 
fo  falling  in  with  the  Meridian 
of  the  Equinoctial  Dialj  will  there¬ 
fore  be  the  twelve  a  Clock  Line 
of  the  Horizontal  fas  well  as  Equi¬ 
noctial  )  Dial  Which  being  known, 
the  Numbers  n,  io,  9,  8,  and  7. 
are  to  be  affixed  to  the  Hour-lines  on 
the  weft  Side  of  the  Dial,  according 
to  their  refpeftive  Order  from  the 
twelve  a  Clock  Line.  And  in  like 
manner  the  Numbers,  1,  2,  <>,  4,  and 
5,  are  to  be  fet  to  the  refpeTive 
Hour— lines  on  the  eaft  Side  of  the 
Dial.  The  Line  EW,  as  reprefent- 
ing  the  Prime  Vertical,  is  always 
the  6  a  Clock  Line,  both  Morning 


being  conceived  to  pafs  through  C  the  Center  of  the 
Dial,  hence  all  the  Hour-lines  muft  be  drawn  from  the 
faid  Center.  Only  it  is  obfervable,  that  it  is  more 
Ornamental,  not  to  draw  aftuaily  the  Hour-lines  from 
C  (becaule  if  they  were  (o  drawn,  they4  would  be  apt 
to  run  together,  and  blot  at  the  point  Cf)  but  making 
a  Circle  at  fome  fmaJI  diftance  frcm  C,  actually  to 
draw  the  Hour-lines  only  from  the  faid  Circle,  -  by  the 
Ruler  duly  applied  to  C,  as  Fig.  i.  ?  Tis  alfo  obferva- 
ble,  that  the  Dial -plane  may  be  of  any  Shape, ; 
Round  or  Triangular,  fac.  as  well  as  Square  or  Oblong, 
though  this  Shape  is  moft  ui'ed  among  us. 

and 

/  ■  '  • 
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and  Evening.  And  as  for  the  Hours 
before  fix  in  the  Morning,  and  after 
fix  in  the  Evening,  their  Lines  are 
drawn  by  continuing  the  Lines  of 
thofe  Hours,  which  are  of  the  fame 
Denomination  in  the  contrary  Part  of 
the  Day,  through  the  Center  C  of 
the  Dial.  Thus  the  Hour-lines  of 
$  and  4  in  the  Morning  are  drawn, 
by  continuing  the  Hour-lines  of  5  and 
4  in  the  Afternoon  through  C.  And 
the  Hour-lines  of  7  and  8  in  the  Even¬ 
ing  are  drawn,  by  continuing  the  Hour¬ 
lines  of  7  and  8  in  the  Morning  thro’ 

C.  And  thus  the  Delineation  of  an 
Horizontal  Dial  is  finifhed,  fas  is  re- 
prefented,  Fig,  1.)  according  to  the 
Method  of  Delineating  the  fame  by 
the  Help  of  an  Equinoctial  Dial.  For 
as  to  the  intermediate  Spaces  between 
each  Hour,  ( viz.  Quarter,  Half,  and 
three  Quarters, )  they  are  had  by  divi¬ 
ding  the  Space  between  each  two 
Hours,  firft  into  Half,  and  each  Half 
again  into  Quarters, 


It 
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7.  It  may  not  be  unufeful  (not  only 

an  Hod  f°r  Variety,  Yt)  but  alfo  Proof  fake ) 
zontaiDial to  add  here  the  Method  of  drawing 
by  a  Dial-  an  Horizontal  Dial,  by  Dialling  Scales 
img  scale.  ancj  rpabies#  The  former  is  thus  : 

The  Lines  NS  and  EW  being  drawn, 
and  the  Style  CP  erected,  as  afore  ; 
the  Length  of  the  Line  EW  is  to  be 
determined,  fo  as  to  bear  a  due  Pro¬ 
portion  to  the  Scale  of  Hours  you  are 
to  Ufe.  This  is  done  by  placing  one 
Foot  of  the  Compaffes  at  the  Begin¬ 
ning  of  the  Scale  of  Latitudes ,  (con¬ 
tained  in  the  Dialling  Scale,)  and 
opening  the  other  Foot,  till  it  reaches 
to  the  Number  of  Degrees  in  the  faid 
Scale  of  Latitude,  which  anfwers  to 
the  Latitude  of  the  Place.  This  Ex¬ 
tent  is  to  be  fet  off'  on  the  Line  E.  W. 
from  C  towards  E,  and  alfo  toward 
W;  and  where  it  Ends,  it  may  be 
refpe&ively  marked  e9  as  Fig.  2. 


(+)  If  you  have  drawn  your  Diajs  right,  the  fame 
Hour  lines,  at  equal  Diftance  from  the  Center  of  your 
Dial,  will  be  equally  diflanj:  alfo  one  from  the  other, 
by  which  Method  foever  you  draw  them.  v.  g.  The 
Diftance  between  12  and  2,  (or  12  and  2,  or  t  and 
2,  <&c.)  will  be  the  fame,  at  equal  Diftance  from 'the 
Center  of  your  Dial,  whether  it  be  drawn  by  the  Equi- 
nottial  Dial,  or  by  Scales,  or  by  Tables. 

Then 
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Then  out  of  the  Dialling  Scale  take 
the  whole  Length  of  the  Scale  of  Hours , 
with  the  Compalfes  ;  and  fetting  one 
Foot  of  the  Compalfes  in  e ,  with  the 
other  make  an  Arch  eroding  the  Line 
NS  towards  N ;  and  then  do  the  like 
on  w*  From  the  Point  x  of  the  Line 
N  S,  where  the  two  Arches  (||)  crofs 
one  another,  draw  the  Lines  x  e  and 
xw  ;  which  will  be  of  an  equal  Length 
with  the  Scale  of  Hours  in  the  Dial- 
ling  Scale  :  from  which  Hour-fcale 
the  feveral  Hours  (and  the  intermedi¬ 
ate  Spaces,)  are  to  be  refpeHively  trans¬ 
ferred  unto  the  Lines  x  e  and  x  w.  Lines 
drawn  from  C  to  the  feveral  Hour- 
points  on  the  Lines  x  e  and  c  w,  will 
be  the  refpe&ive  Hour-lines.  And  fo 
the  Dial  is  finifhed  by  the  Scale :  for 
the  Hour-lines  before  6  in  the  Morn¬ 
ing,  and  after  6  in  the  Evening,  are 
to  be  had,  as  afore. 

If  you  would  work  by  Dialling  ,  7* 
Tables,  having  drawn  the  Lines  NS^rn^ 

zontal 

’  - - -  Dial  by 

Dialling 

C||)  If  the  Lines  drawn  by  the  Compares,  fee  upon  tables. 
e  and  n?,  do  not  crofs  one  the  other  exaftly  in  fome 
Point  of  the  Meridian  NS,  then  l’ome  Fault  has  been 
made  in  fetting  off  the  faid  Lines,  and  the  Work  muff 
be  repeated,  till  they  do  thus  crofs. 

.  and 


40  .  Of  an  Horizonral  Dial, 

and  EW  to  what  Length  you  pieafe, 
upon  C  the  Interfeftion  of  the  faid 
Lines  draw  a  Semicircle  e  s  w,  as  in 
Fig.  3.  Then  on  the  faid  Semicircle 
fet  off  the  Degrees  and  Minutes  am 
fwering  to  each  Hour  (and  each  Quar¬ 
ter,  Half,  or  three  Quarters  of  an 
Hour)  in  the  Table  for  Horizontal 
Dials.  After  which  draw  the  Hour¬ 
lines  from  C  to  the  feveral  Hour- 
points  in  the  faid  Semicircle.  The 
Subftyle  and  Style  are  found,  as 
1  afore. 

Having  fhewn,  how  to  draw  an 
Horizontal  Dial  three  feveral  Ways, 
it  remains  now  to  fhew  how  to  place 
aright  the  faid  Dial,  when  drawn  $ 
and  this  will  be  beft  fpoken  of  toge¬ 
ther  with  the  placing  of  other  Dials, 
Chap.  5. 
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Of  a  Dire  ft  South  Dial.  a  i 
CHAP.  III. 

Of  an  (  *  )  Ere  St  DireSt  South 
and  North  Dial. 

THE  Erect  Direct  South  Dial  fhall  1  • 

be  fpoken  of  next,  as  being  ^  D  i,r  t5  , 
next  to  the  Horizontal  Dial  the  molt  tbTmft 
ufeful  :  forafmuch  as  it  lhews  the ufefnI  u'xt 
Time  of  the  Day  from  6  to  6  through-  ?woncjT 
out  the  whole  Year.  d id. 

This  Sort  of  Dial  is  drawn  after  2. 
the  fame  manner,  by  the  Help  of  the  4 
Equinotcial ,  as  the  _  Horizontal  Dial, 
excepting  the  Particulars  following  ;  Dial,  b 
viz.  Firjt ,  That  the  Meridian  or  12  a  the 
Clock  Line,  (which  in  this,  as  well  as  qulnoftui 
the  Horizontal  Dial,  is  always  the  Sub-  Dial, 
ftyle,)  forafmuch  as  it  muft  be  fo 
placed  as  that  one  of  its  Ends  muft 
Point  to  the  (j\~)  Z^enith,  the  other  to 

the 


(*)  Inclining  and  Reclining  Dials  being  feldom  ufed, 
hence  theie  Dials  are  trequentJy  fliled  only  DiieCt  South 
and  North  Dials. 

(f)  The  Meridian  of  any  Place  or  Dial,  as  it  palTes 
chrough  the  North  anti  South  Poles,  fo  it  pafles  like* 

wife 


i  %  Of  a  T)ireB  South  Dial. 

the  Nadir ,  may  therefore  be  molt 
properly  here  denoted  by  ZN.  Se¬ 
condly,  the  Style  CP  muft  be  erected 
upon  the  Subftyle  ZN,  fo  as  to  make 
therewith  an  Angle  equal  fnot  to  the 
Elevation  of  the  Pole,  as  in  an  Hori¬ 
zontal  Dial ;  but J  to  the  Complement 
of  the  Pole’s  Elevation.  For  fuch  is 
the  Meafure  of  the  Angle,  which  the 
(IP  South  Pole,  reprefented  by  the 
Style  of  this  Dial,  makes  with  the 
Plane  of  the  Prime  Vertical.  Now 
the  Elevation  of  the  Pole  above  the 
Horizon  of  London  being  5 17  De¬ 
grees,  its  Complement  is  38^  De¬ 
grees.  Thirdly ,  On  this  Dial  there 
need  be  infcribed  no  Hour,  either  be¬ 
fore  6  in  the  Morning,  or  after  6  in 
the  Evening :  for  the  Plane  of  this 


Wife  through  the  Zenith  and  Nadir  of  the  Laid  Place.' 
In  an  Horizontal  Dial  the  {Meridian  Line  k  to  be  placed 
with  its  Ends  towards  the  North  and  South  Points, 
and  thereore  is  therein  fitly  denoted  by  NS.  But  i  n  a 
Dirett  South  Dial,  the  Meridian  Line  is  to  be  placed 
fo,  as  that  its  Ends  may  Point  to  the  Zenith  and  Nadir 
and  therefore  is  here  more  fitly  denoted  by  ZN. 

(IP  This  may  be  evidently  reprefented  to  the  very 
Eye  by  the  Dialling  Sphere  *,  and  confequenrly  Che 
Reafon  why  the  End  P  of  this  Style  muft  be  placed 
downwards. 


Dial 


1  z 


Z  l 


Oo 


\ 


b 

* 

<N. 

V. 
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Dial  reprefenting  the  fouth  Side  of 
the  Plane  of  the  Prime  Vertical,  the 
Sun  never  Shines  upon  it  before  6  in 
the  Morning,  or  after  6  in  the  Even¬ 
ing.  See  Fig.  4.. 

If  you  work  (npt  by  the*  Equinoctial  T 
Circle  or  Dial,  but)  by  a  Dialllng^^^4 
Scale,  then  (befideS  the  fore-mention- south 
ed  Particulars,  wherein  the  drawing  Dia!  h d 
of  this  Dial  differs  from  drawing  an  scale ^ 
Hon  zontal  Dialj  it  is  alfo  to  be 
known,  that  upon  the  Line  EW« 
from  C  towards  E  and  W,  muff  be 
fet  off  the  Extent  ( taken  from  the 
Scale  of  Latitude  ;  not  of  the  Latitude 
it  felf,  but)  of  the  Complement  of  the 
Place’s  Latitude.  See  Fig.  5. 

If  you  \Fofk  by  Tables,  then  the  4 
Peg  rees  of  the  Angle,  which  every  To  draw 
Hour-line  makes  with  ZN  the 
an  or  Subffyle,  muff  be  taken  from  Tables/ ^ 
the  Table  for  a  Prime  Vertical  or  Di- 
ref!  South  Dial.  See  Fig.  6. 

A  Direft  North  Dial  differing  from 
a  Direct  South  Dial  primarily  in  this  n  draw* 
alone,  that  the  former  reptefents  the^,rc^ 
north  Side  of  the  Plane  ol  the  Prime  duI 
Vertical,  arid  the  latter  the  fouth 
Side  ;  hence  the  drawing  of  a  Direft 

T  ~  North 


4  Of  a  Jjired  JSfcrth- Dial. 

North  Dial  is  the  fame,  as  of  a  D> 
re£t  South  Dial ;  excepting  i .ft,  that 
the  Hours  requifite  to  be  infcribed 
on  this  Dial  in  our  Country  are  no 
more  than  thefe,  viz.  4,  5,  6  in  the 
Morning,  and  6,  7,  8  in  the  Even¬ 
ing.  For  the  Sun  with  us  never 
rifes  till  after  3  in  the  Morning, 
and  always  fets  before  9  in  the 
Evening ;  and  from  6  in  the  Morn¬ 
ing  till  6  in  the  Evening  it  turns 
off  from  the  North  to  the  South 
Side  of  the  Plane  of  the  Prime  Ver¬ 
tical.  idly,  Forafmuch  as  the  Style 
of  this  E)ial  reprefents  the  north 
Segment  of  the  Axis,  and  fo  its 
End  P  reprefents  the  north  Pole, 
therefore  the  End  P  muft  be  placed 
looking  upwards  toward  the  north 
Pole.  And  confequently  that  End 
of  the  Subftyle,  which  anfwers  to 
the  End  P  of  the  Style,  muft  Point 
towards  the  Zenith,  and  therefore 
is  here  properly  to  be  denoted  by 
Z,  and  the  other  End  of  the  Sub¬ 
ftyle  by  N,  as  anfwering  to  the 
Nadir,  contrary  to  the  Pofition  and 
Notation  of  them  in  a  Direct  South  j 
Dial.  See  Fig.  7. 
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Of  a  Direffi  North  Dial. 

As  to  the  Placing  of  a  DireQ: 
South  or  North  Dial,  it  will  be 
more  conveniently  fpoken  of  Chap. 

5*  '  , 
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z6  Of  a  Eirctt  Eaft  Dial. 

;  CHAP.  IV. 

Of  an  (* *)  Erctt  Dirett  Eaft 
or  JVefl  Dial. 

t.  Begin  with  a  DireB  Eaft  Dial, 
Te  draw  a  whofe  Plane  reprefents  the  eaft 

vift  Dial.  Side  of  the  Plane  of  the  Meridian. 
Now  to  draw  this  Dial,  there  muft 
be  firft  drawn  an  Horizontal  Line,  i.  e. 
a  Line  rep'refenting  the  Horizon ,  or 
running  Parallel  to  it,"  and  fo  level. 
One  End  of  this  Line  will  reprefent 
the  north  Point  of  the  Horizon,  and 
may  therefore  be  fitly  nenoted  by  N ; 
and  the  other  End  By  S,  as  reprefent- 
ing  the  fouth  Point  of  the  Horizon. 
See  Fig.  8. 

2.  Taking  any  Point  C  toward  S,  the 
To  find  the  fouth  End  of  the  Line  N  S  for  a  Cen- 
Subflyie.  ter,  defcribe  an  Arch  toward  N ;  and 
upon  that  Arch  fet  off  the  Height  P 
of  the  Pole,  and  draw  the  Line  C  P 
for  the  Subftyle. 


/  / 

(*)  Thefe  alfo  arc  frequently  Ailed  only  D IreZI  Eaf< 
or  Weft  Dials, 

Having 
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Of  a  Direct  Eaji  Dial.  z  7 

Having  found  the  Subftyle,  draw  3. 
thereon  the  Contingent  Line  T  G ; 
and  th$n  proceed  to  drawn  an  (f)  E-\\nes, 
quinoHial  Dial,  taking  any  point  JE 
in  the  Subftyle  for  the  Center  of  the 
laid  EquinoCtial  Dial.  That  Diameter 
of  the  Semicircle  (reprefentiflg  Half 
the  EquinoCtial  Circle)  which  runs 
Parallel  to  the  Contingent,  is  here  the 
Meridian  of  the  Equator ;  from  which 
you  are  to  begin  to  divide  the  Semi-  , 
circle  into  Hours,  or  into  6  equal 
Parts,  each  containing  15  Degrees. 
Through  each  of  thefe  Divifions  of 
the  Equinoctial  Semicircle  draw  Lines 
from  JE  to  the  Contingent;  and  a- 
gain  through  each  Point  of  the  Con¬ 
tingent,  whereon  the  faid  Lines  fall, 
draw  other  Lines  f|j)  parallel  to  the 
Subftyle.  Thefe  la  ft  will  be  the  Hour¬ 
lines;  that  which  falls  in  with  the 
Subftyle  CP  being  always  the  6  a 


(f ;  There  is  no  Mention  made  of  drawing  a  Direft 
Eaft  or  Weft  Dial  by 'Scales  and  Tables ,  becaule  it  is 
in  Effeft  done  bo(\\  V/ay*,  by  the  Help  of  the  Tqui- 
noft'tal  Dial.  1 

(\\)  Becaufe  tjie  Axis  of  the  World  runs  parallel  to 
the  Plane  of  the  {Meridian ,  (as  may  be  fhown  by  the 
pialling  Sphere,^)  and  fo  muft  be  conceived  to  caft  its 
Shade  parallel  alfo  to  its  feif. 

T  5  Clock 
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Of  a  Direffi  Eaft  Dial. 

Clock  Line ;  tbofe  above  it  the  Hour* 
line  of  the  Hours  before  6,  and  thofe 
below  it  the  Hour-lines  of  the  Hours 
after  6.  Where  it  is  to  be  noted, 
that  as  4  and  $  are  the  only  Hours 
before  6,  which  need  be  infcribed  on 
this  Dial ;  becaufe  the  Sun  never  rifes  • 
to  us  till  after  3  ;  fo  the  Hours  to  be 
infcribed  on  this  Dial  after  6,  are  no 
more  than  7,  8,  9,  10,  and  11 ;  for- 
afmuch  as  this  Dial-plane  reprefent- 
ing  the  Plane  of  the  Meridian ,  the 
Sun  fhines  not  upon  its  Surface,  but 
upon  its  fouth  Side  or  Edge,  at  12  a 
Clock. 

The  Hour-lines  being  drawn,  the 
Style  is  to  be  placed  (_*)  parallel  to 
•'  the  Subftyle  CP,  and  fo  far  diftant 
from  it,  as  the  Center  M  of  the  Equi¬ 
noctial  was  taken  diftant  from  the 
Contingent.  And  fo  the  Dial  is  Fi- 
nifhed ;  as  Fig.  8. 


(*)  Becaufe  the  Style  reprefents  the  Axis  of  the 
World,  which  runs  parallel  to  the  Plane  of  the  {Meri¬ 
dian.  Hence  Direft  Eaft  and  Weft  Dials  have  no  Cen¬ 
ter  s,  through  which  the  Axis  pafles,  and  from  which 
ponfequently  are  to  be  drawn  all  the  Hour-lines,  as  in 
Horizontal  and  Direct  South  and  North  Dials  $  which 
ire  therefore  tailed  Central  Dials. 

A 
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Of  a  Dir  eft  Weft  Dial.  ip 

A  T)  ire  Ft  Weft  Dial  differing  from  a  5. 
Diredl  Eaft  Dial  primarily  in  this  a-  4 
lone,  that  the  former  reprefents  the  weftz^/. 
weft  fide  of  the  Plane  of  the  Meridi - 
an,  and  the  latter  the  eaft  fide ;  hence 
the  drawing  of  a  Direct  Weft  Dial,  is 
the  fame  with  that  of  a  direft  Eaft 
Dial,  excepting  only  the  different 
denominations  of  the  Hours  to  be  in- 
fcribed  on  this  Dial,  viz.  1  to  8  in  1 
the  Afternoon ;  which  muft  be  placed 
refpe&ively  from  6,  (die  Hour-line 
whereof  always  falls  in  with  the  Sub- 
ftyle,J  as  the  Morning  Hours  are  in  a 
Direft  Eaft  Dial.  See  Fig.  9. 

How  thefe  Dials,  when  drawn,  are 
to  be  placed,  fo  as  to  have  a  due  Si¬ 
tuation  in  refpeft  of  the  Heavens,  is 
fhewn  in  the  following  Chapter* 


CHAP. 
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CHAP.  V. 

; 

Of  duly  placing  a  Dire  SI  ( Eaf  \ 
or  IVefit,  North,  or  South,) 
Did ;  and  of  t  he  Manner  of 
finding,  zuhether  a  l Vail  has  a 
Dived:  or  Declining  Pofition 
or  Situation. 


T 


A  Dial  U 
then  duly 
placed »' 
when  ks 
Plane  an- 

,  l  f  ■: 

j'wers  to 

the  Plane 
of  the  Cc 


Very  Dial-plane  reprefenting  the 

{  r>i  *  r-  r  ./"> »  i  *  .1  -r  -r 


Plane  of  fome  Circle  in  the  Hea¬ 
vens,  therefore,  when  any  Dial  is 
drawn,  that  it  may  go  true,  it  is  re- 
quifite  that  its  Plane  be  fo  placed,  as 
to  anfwer  exa&ly  to  the  Plane  of  the 
idliaicir  Celeftial  Circle,  which  it  reprefents. 

™bicb  Wherefore,  if  it  be  an  Horizontal 
%ntsYL\  Dial,  its  Plane  muft  be  placed  Hori - 
order  zontalhy  or  parallel  to  the  Horizon , 
r/jnn;n  i-  exactly  level  If  it  be  any  Ver- 

toe  D'a  -  {  _  j  J 

plane  m/1  tlcai.  'Dial,  (as  a  “direct  North  or 

^?a failed  South,  haft  or  Weft  Dial,)  it  muft  be 
^/refle  placed  Vertically,  i.  e.  perpendicular 
$fve  Cels-  to  the  Horizon,  or  exactly  Upright* 
jnuiNans.  the  Inftrument  reprefented,  fig. 

r Or  will  fhew,  when  any  of  the  fore- 

f  mentioned 
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Of  placing  Dials.  3 1 

mentioned  Dials  are  thus  duly  placed. 
Namely,  if,  when  the  Side  H  N  of 
the  faid  Inftrument  be  applied  to  the 
Horizontal  Dial,  the  String  falls  exact¬ 
ly  on  the  perpendicular  Line  P  P,  then 
the  Dial  is  placed  Horizontically ,  or 
truly  Level  ;  otherwife  it  is  not,  but 
mull  be  altered,  till  the  String  does 
exactly  fall  on  the  faid  Perpendicular. 

In  like  manner,  if,  when  the  Side 
ZN  or  ZH  be  applied  to  a  Vertical 
Dial,  the  String  exactly  falls  on  the 
Perpendicular  P  P,  then  the  Dial  is 
placed  Vertically,'  or  truly  Upright; 
otherwife  it  is  not,  but  mull  be  al¬ 
tered  till  the  String  does  fo  fall. 

Again,  an  Horizontal  Dial  muft  be  2. 

placed  not  only  Horizontally  in  ge- And 

neral,  but  alfo  fo,  as  that  the  four afna?^" 

Cardinal  Points  of  the  Dial  may  re-Poinrso/ 

fpeclively  anfwer  the  like  Cardinal 

-rf  .  '  }  ,  rr  .  T  tM  plane mfi 

Points  ot  the  Horizon .  v  in  like  man-  anfwer  to 

net*  Vertical  Dials  muft  be  placed,  not*^£*fdi- 
only  in  general  Vertically,  but  alfo  ^f  itTre* 
fo,  as  that  the  Plane  of  each  Verti-/oe#'^  c*- 
ca!  Dial  may  be  parallel  or  anfwer  pf^fe , 
to  the  Plane  of  that  Vertical  Circle 
in  the  Heavens,  which  it  particular¬ 
ly  has  refpeQ;  to.  Thus  the  Plane  of 
a  Direct  South  or  North  Dial  piull 

'be 


22  Of  Placing  Dials. 

be  fo  placed,  as  that  it  may  be  par¬ 
allel  to  the  Plane  of  the  Prime  Ver¬ 
tical,  which  it  reprefents,  and  that 
it  may  refpeftively  anfwer  to  the 
fouth  or  north  Side  of  the  faid  Plane 
of  the  Prime  Vertical.  In  like  man¬ 
ner,  the  Plane  of  a  Direft  Baft  or 
Weft  Dial  muft  be  fo  placed,  .as  that 
it  may  be  parallel  to,  or  fall  in  with 
the  Plane  of  the  Meridian,  which  it 
reprefents ;  and  that  it  may  refpe- 
ftively  anfwer  to  the  eaft  or  weft  Side 
of  the  faid  Meridian  Plane. 

,  ’ '  Now  in  Order  thus  to  place  aright 

fo  find  the  any  of  the  fore-mentioned  Dials,  it 
Meridian  is  requifite  to  find  where  the  Meri- 
i'n< 'pint  ^an  erodes  the  Place,  on  which  you 
m  place,  would  put  the  Dial.  And  this  may 
be  done  feveral '  Ways.  '  The  molt 
eafy  is  by  the  Help  of  ('what  is  cal¬ 
led)  the  Mariners  Needle,  fuppofing 
it  has  none,  or  but  little  Variation  in 
the®  Place  where  you  are.  For  then 
the  Meridian  runs  over,  or  parallel  to 
the  Length  of  the  faid  Needle.  Ano¬ 
ther  Way  is  by  holding  up  a  Siring, 
when  the  Sun  is  in  its  Meridian  Alti¬ 
tude,  (which  is  to  be  found  by  the 
Quadrant, )  for  then  the  fhade  of  the 
String  will  reprefent  the  Meridian  Line 

of 
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of  the  Place  where  you  are.  Ano¬ 
ther  Way,  fomewhat  longer,  but  much 
furer,  is  this :  Any  Time  in  the 
Morning,  when  the  Sun  Ihines,  erect 
any  Pin  or  ftraight  Piece  of  Iron  or 
Wood,  and  mark  where  the  End  of 
its  Shade  falls.  , See  Fig.  ix. 

Then  on  the  Point,  where  the  Pin 
was  erected,  as  on  a  Center,  draw 
a  Circle  palling  through  the  other 
Point,  where  the  End  of  the  Pin’s 
Shade  fell.  After  which  erecting  the 
Pin  again  where  it  was,  wait  till  the 
End  of  the  Pin’s  Shade  touches  the 
Circle  in  fome  other  Point.  The 
Arch  between  the  two  Points  of  the 
Circle,  on  which  the  End  of  the  Pin’s 
Shade  fell  at  the  two  feveral  Times, 
being  bifected  or  divided  exactly  in 
Half,  a  right  Line  drawn  from  the 
Center  of  the  faid  Circle  (i.  e.  from 
the  Point  where  the  Pin  was  erefted) 
through  the  Point  of  Bifection  will  be 
the  Meridian  Line  of  the  Place  where 
you  are. 

The  Meridian  Line  of  the  Place  a 
where  you  are,  being  thus  found  out  To  place 
by  one  or  more  of  the  fore* mention- an 
ed  Ways,  an  Horizontal  Dial  is  truly  D°j/4zont 

placed, 
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placed,  (fo  as  that  its  Cardinal  Points 
jjjall  anfwer  the  like  Points  of  the 
Horizon,)  by  placing  the  Meridian 
Line  (or,  which  is  the  lame,  the  13 
a  Clock  Line)  of  the  faid  Horizon¬ 
tal  Dial  exactly  upon,  or  parallel  to 
the  Meridian  Line  of  the  Place  where 
you  are.  For  the  Meridian  Line  of 
the  Dial  being  thus  placed  upon,  or 
parallel  to  the  Meridian  Line  of  ‘the 
Place,  the  North  and  South  Points  of 
the  Horizontal  Dial,  being  no  other 
than  the  North  and  South  Ends  of 
the  Meridian  Line  of  the  Dial,  will 
anfwer  to  the  North  and  South  Points 
of  the  Horizon  of  the  Place,  thefe 
diredly  anfwering  to  the  North  and 
South  Ends  of  the  Meridian  Line  of 
the  Place.  And  the  North  and  South 
Points  of  the  Dial  being  thus  placed 
fo,  as  to  anfwer  to  the  faid  Points  of 
the  Horizon ;  the  Eaft  and  Welt  Points 
of  the  Dial  (if  rightly  drawn)  will 
likewife  anfwer  to  the  Eaft  and  Weft 
Points  of  the  Horizon . 

^  The  Method  of  placing  aright  a 
To  -place  Direft  North  or  South,  Ealt  or  Weft 
Dif^e/  (as  we^  as  an  Horizontal)  Dial 
Eaft  or  does  likewife  depend  on  the  Merida 

W eft  Dial •  s  #n 
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tin  Line  of  the  Place.  For  having 
found  this  by  one  or  more  of  the 
Ways  above-mentioned,  in  order  to 
place  aright  a  dired  Eaft  or  Weft 
Dial,  all  that  is  to  be  done,  is  only 
this,  viz.  directly  upon  or  parallel 
to  the  laid  Meridian  Line  of  your 
Place,  you  muft  ered  the  Dial  with 
the  Face  of  it  Eaftward,  if  it  be  a 
direct  Eaft  Dial;  or  Weftward,  if  it 
be  a  dired  Weft  Dial. 

In  order  to  place  aright  a  direct 
North  or  South  Dial  a  little  more  is 
to  be  done.  Namely,  having  found  Direa 
the  Meridian  Line  of  your  Place,  you  1 * 

muft  draw  another  Line  crofting  the  nZi 
former  perpendicularly,  which  will 
be  the  Prime  Vertical  Line  of  the 
Place.  Upon  which  therefore  dired- 
-  ly,  or  parallel  to  it,  muft  be  placed 
the  Dial  with  the  Face  of  it  fouth- 
ward,  if  it  be  a  direct  South  Dial;  or 
northward,  if  it  be  a  dired  North 
Dial. 

Hitherto  we  have  confidered  Dials, 

.  as  drawn  on  Moveable  Planes,  nr  „r,7* 
Planes  not  already  Fixed.  And  on  vjbie or 
fuch  as  are  ufually  drawn  Horizontal^ 
Dials.  But  Vertical  Dials,  (whe- plank 

ther 


8. 

To  know 
tphen  a 
Wall  is 
Direft, 
Eafto,r 

Weft, 

North  or 
South . 


.  i 


ther  Direct  or  Declining)  are  more 
ufually  drawn  on  Unmoveable  or  Fixed 
Planes  namely,  on  the  Sides  of  fome 
Wall.  Wherefore  in  order  to  draw 
a  Vertical  Dial  on  a  Wall,  it  is  re- 
quifite  firft  to  know,  whether  the 
Wall  be  a  direct  Eaft  or  Weft,  North 
or  South  Wall,  or  a  Declining  Wall  ; 
and  if  the  latter,  how  great  its  Decli¬ 
nation  is. 

Now  there  are  feveral  Ways  de¬ 
livered  in  Treatifes  of  Dialling  for 
to  do  this ;  but  fuch  as  require,  ei¬ 
ther  a  peculiar  Inftrument  called  from 
its  Ufe  a  Declinatory,  or  elfe  the 
Sun’s  (Azimuth  to  be  taken,  or  both. 
Wherefore  I  think  the  following  Me¬ 
thod  is  to  be  preferred  before  any 
other,  on  Account  of  its  Eafinefs, 
and  withal  Exactnefs.  To  the  Wall, 
whofe  Situation  you  would  know, 
adjoin  a  Board  fo,  as  that  one  of  its 
Sides  may  touch  the  Wall,  and  the 
Surface  of  the  Board  may  lie  Hori¬ 
zontally,  and  faft.  Upon  the  Board 
thus  prepared  find  the  Meridian  by 
the  laft  of  the  three  Ways  above- 
mentioned,  and  draw  a  Line  on  the 
Board  reprefenting  the  fame,  which 

therefore 
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therefore  we  call  the  Meridian  Line. 

If  the  Meridian  Line  falls  in  with, 
or  runs  Parallel  to  your  Wall,  then 
it  is  a  dira  Eaft  or  Weft  Wall.  If 
not  fo,  then  lay  a  Quadrant  flat  upon 
the  faid  Board,  with  one  of  its  Sides 
or  Edges  applied  to  the  Wall,  and 
its  Center  at  the  fame  Time  on  the 
Meridian  Line.  If  the  other  Side 
falls  upon  the  Meridian  Line  drawn 
on  the  Board,  then  the  Wall  is  a 
direct  North  and  South  Wall,  i.  e. 
that  Side  of  the  Wall  which  is  to¬ 
ward  the  Sun  and  you,  direftly  Faces 
the  South ;  and  the  other  Side  of  it 
confequently  Faces  directly  the  North. 

See  Fig.  12. 

But  if  when  one  Side  of  the  Qua-  n. 
drant  is  applied  to  the  Wall  as  afore,  T°  k«ovr 
the  other  Side  does  not  fall  upon  thej^L 
Meridian  Line  on  the  Board,  then  it  dine;, 
is  a  declining  Wall.  And  if  when 
the  right  Side  or  Edge  of  the  Qua¬ 
drant  is  applied  to  the  Wall,  the  Me¬ 
ridian  Line  of  the  Board  is  beyond, 
or  without  the  other  Side  of  the  Qua¬ 
drant,  then  the  Wall  in  relpeQ.  of 
its  fouth  Side  declines  Eaftward,  in 
refpeft  of  its  north  Side  Weft  ward, 

(as 
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(as  Fig.  1 4.')  but  if  the  Meridian 
Line  of  the  Board  be  within  the  left 
Side  of  the  Quadrant,  then  the  Wall 
in  refpecf  of  its  fouth  Side  declines  j 
Weftward,  in  refpeft  of  its  north 
Side  Eaftward,  as  Fig.  13.  On  the 
contrary,  if  the  left  Side  or  Edge  of 
the  Quadrant  be  applied  to  the  Wall,  1  \ 
and  the  Meridian  Line  on  the  Board 
be  without  the  right  Side  of  the  Qua¬ 
drant,  then  the  Declination  of  the 
Wall  in  refpeft  of  its  fouth  Side  is  j 
Weftward,  in  refpe£t  of  its  north  Side  I 
Eaftward  (as  Fig.  15.J  :  but  if  the  1 
faid  Meridian  Line  be  within  the  1 
right  Side  of  the  Quadrant  then  the 
Declination  of  the  Wall  in  refpect 
of  its  fouth  Side  is  Eaftward,  and  in 
refpeft  of  its  north  Side  Weftward,  as 
16.  Fig.  1 6. 

To  fa  the  Having  thus  found,-  whether  the 
Dedkf5  ^  declines  Eaftward  or  Weftward, 
tum.  it  remains  to  find,  hbw  great  its 
Declination  is.  Now,  as  when,  one 
Side  of  the  Quadrant  being  duly  ap¬ 
plied  (as  afore J  to  the  Wall,  the  0- 
ther  Side  falls  exaftly  upon  the  Me¬ 
ridian  Line  of  the  Board,  the  Wall 
has  no  Decimation ;  fo  when  the 

other 
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other  Side  of  the  Quadrant  does  not 
fall  exaftly  upon  the  faid  Meridian 
Line,  then  the  Number  of  Degrees 
contained  in  the  Angle  made  by  the 
faid  other  Side  of  the  Quadrant,  and 
the  faid  Meridian  Line  is  the  Mea- 
fure  of  the  Declination.  Wherefore 
as  often  as  the  faid  Meridian  Line 
falls  within  the  Quadrant,  the  Nurm 
ber  of  Degrees  intercepted  between 
the  faid  Meridian  Line,  and  that  Side 
or  Edge  of  the  Quadrant  which  is 
not  applied  to  the  W all,  is  the  Mea- 
fure  of  the  Waifs  Declination.  But 
if  the  Meridian  Line  falls  without 
the  Quadrant,  then  having  drawn 
on  the  Board  a  Circle,  with  a  Ray 
equal  to  that  of  the  Quadrant,  and 
upon  that  Point  of  the  Meridian  Line 
whereon  you  place  the  Center  of  the 
Quadrant,  as  the  Center  of  the  faid 
Circle,  thereupon  take  with  the  Com- 
palfes  the  Diftance  between  the  Meri - 
dian,  and  that  Edge  of  the  Qua¬ 
drant,  which  is  not  applied  to  the 
Wall:  The  faid  Diftance  applied  to 
the  Diviiion  of  the  Quadrant  into  90 
Degrees,  will  thereby  fhew  the  Mea^ 
fure  of  the  Walks  Declination. 
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ii.  All  that  has  been  aforefaid,  is  SI* 
iituftrati-  luftrated  by  (*)  Fig.  12,  13,  14,  15, 
and  16.  In  each  of  which  die  Line 
ML  denotes  the  Meridian  Line ;  the 
Line  EW  denotes  the  Plane  of  the 
Prime  Vertical,  or  (which  comes  to 
the  fame)  the  Plane  of  a  dire£l  South 
Wall  or  Dial  ;  and  confequently  E 
denotes  the  true  Eaft  Point,  W  the 
true  Weft  Point.  ESW  the  South 
Side  of  the  Plane  of  the  Prime  Ver¬ 
tical,  or  a  direct  South  Wall ;  ENW 
the  north  Side  of  the  Plane  of 
the  Prime  Vertical,  or  a  direft 
North  Wall  :  the  Line  DC  de¬ 
notes  a  declining  Wall.  Wherefore 
it  is  evident,  that  in  Fig.  12.  one 
Edge  of  the  Quadrant  being  duly  ap¬ 
plied  to  EW  the  Wall,  on  the  fouth 
Side  of  it  ESW,  the  other  will  fall 
upon  the  Meridian  Line,.  ML  drawn 
on  the  Board ;  and  thereby  fhew,  that 
the  faid  Wall  EW  has  no  Declina¬ 
tion.  But  in  Fig.  15.  the  right  Edge 


(*)  From  all  thefe  Figures  it  is  evident,  that  the 
Declination  of  a  Wall  or  Dial,  is  the  Arch  WD  or 
EC  of  the  Horizon  intercepted  between  the  Plane  of  the 
Prime  Vertical  and  of  the  Wall  or  Dial# 

of. 
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of  the  Quadrant  being  applied  to  D  C 
the  declining  Wall,  and  the  Meridian 
Line  ML  falling  within  the  other 
Side  of  the  Quadrant,  thereby  is 
fihewn,  that  the  Wall  declines  weft- 
ward,  and  alfo  that  the  Meafure  of 
the  Declination  is  20  Degrees,  this 
being  the  Number  of  the  Degrees  in¬ 
tercepted  between  the  left  Side  ot  the 
Quadrant,  and  the  Meridian  Line 
M  L.  In  Fig .  14.  the  right  Edge  of 
the  Quadrant  being  applied  to  DC 
the  Wall,  and  the  Meridian  Line  ML 
falling  without  the  left  Edge  of  the 
Quadrant,  I  take  with  my  Compaffes^ 
on  a  Circle  defcribed  as  above  di¬ 
rected,  the  Diftance  between  ML  the 
Meridian  Line,  and  the  left  Edge  of 
my  Quadrant,  and  applying  the  fame 
to  the  Divifion  of  the  Quadrant  into 
90  Degrees,  I  find  the  Meafure  of  the 
Said  Diftance  to  be  20  Degrees ;  which 
confequently  is  the  Meafure  of  the 
Declination  of  the  Wall  DC  east¬ 
ward.  And  after  the  fame  Manner, 
the  fore- mentioned  Method  of  finding 
the  Declination  of  a  Wall  may  be 
illuftrated  in  all  other  RefpeCts. 
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4*  Of  finding  the  Declination, &.c. 

Having  thus  {hewn  how  to  find 
the  Declination  of  a  Wall,  it  re¬ 
mains  only  to  {hew  how  to  draw 
a  Dial  upon  a  declining  Plane  or 
Wall. 


CHAP. 


Of  Declining  Dials.  4  j 

CHAP.  VI. 

Of  drawing  a  Declining  Dial. 

m  " 

THE  principal  Difficulty  in  draw-  .  I*  , 
mg  a  Declining  Dial,  is  in  hnd-  Difficulty 
ing  the  Diftance  of  -the  Subftyle  from  in  drawing 
the  Meridian  or  12  a  Clock  Line, 
and  >the  Height  of  the  Style  above  1  8 
the  Subftyle.  Now  to  remove  this 
Difficulty,  there  is  adjoined  to  the 
End  of  this  Chapter,  a  Table  fhew- 
ing  the  faid  Particulars,  anfwerable 
to  any  Degree  of  Declination,  and 
which  will  ferve  for  moft  Parts  of 
England . 

Having  then  drawn  (as  in  a  Direct  2. 
South  or  North  DialJ  two  Lines  croft  the 
fing  each  other  perpendicularly,  one  and  style 
ZN  reprefenting  the  Meridian ,  the  of  a  Duiu 
other  EW  reprefenting  the  Prime TgnD]dl 
Vertical  ;  if  you  work  by  dialling-  -/abies.  ^ 
Tables,  turn  to  the  faid  Table  (viz. 

Tab.  Ill*)  and  fee  what  is  the  Sub¬ 
fly  le’s  Diftance  from  the  Meridian 
anfwerable  to  the  Declination  of 

U  j  the 


the  Wall,  which,  fuppofing  the  De¬ 
clination  20  Degrees,  will  be  15 
Degrees,  5  Minutes.  Then  draw  an 
Arch  from  ZN  to  EW,  on  the  weft 
Side  of  ZN,  if  the  Declination  be 
eaftward ;  and  on  the  eaft  Side,  if 
the  Declination  be  weftward.  On 
the  faid  Arch  fet  oft  from  ZN  the 
found  Diftance  pf  the  Subftyle,  viz. 
at  S  in  Fig .  17  and  18,  The  Line 
CS,  drawn  from  C  ( the  XnterfeHion 
of  ZN  and  E  W,  and  the  Center 
of  the  Dial )  to  S,  will  be  the  Sub- 
ftyle.  Then  in  the  Table  fee  what 
is  the  Style’s  Height  anfwerable  to 
the  Declination,  v.g.  of  2©  Degrees, 
and  it  is  45  Degrees,  34  Minutes. 
Set  this  off  from  S  to  P,  and  draw 
the  Line  CP  which  will  fhew  the 
Style; 

3.  Having  found  the  Subftyle  and 
to  draw  the  Style,  draw  fas  afore  in  an 
lines?01"  Horizontal ,  and  dire£fc  South  or 
f  North  Dial)  the  Contingent  Line 
crofting  the  Subftyle  at  right  An- 
gles  in  any  Point  :  only  the 
Subftyle  C  S  being  here  different 
from  the  Meridian  ZN,  mark  the 

Point  M  of  the  Meridian ,  where 

'  ■  •  ■  . 
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it  is  crofted  by  the  Contingent. 
Then  taking  (as  afore  in  the  o- 
ther  Dials)  the  Point  JE  in  the 
Subftyle  for  the  Center  of  an  E+ 
quinoCtial  DiaJ,  draw  a  (* )  Semi- 
circle  ;  one  Half  of  it  being  on 
one  Side  of  the  Subftyle,  and  the 
other  Half  on  the  other  Side.  Af¬ 
ter  which  draw  the  Line  JE  M  cut¬ 
ting  the  Equinoctial  Semicircle  in 
M.  The  Line  JE  M  will  be  the 
Meridian  of  the  Equinoctial  Dial,  from 
which  you  are  to  begin  to  divide  on 
each  Side  the  EquinoCiial  Semicircle 
into  Hours ,  or  fix  equal  Parts.  Lines 
drawn  from  JE  through  the  faid  Di- 
vifions  to  the  Contingent  will  be  the 
EquinoCiial • 


(* )  It  is  to  be  obferved,  that  in  Declining  Dials 
the  entire  Semicircle  mud  be  drawn  ;  and  it  is  noc 
fufficient  to  draw  only  one  Half  of  the  Semicircle  as 
in  Direft  South  and  North  Dials,  forafmuch  as  the  Me¬ 
ridian  or  12  a  Clock  Line  of  the  Equator ,  not  falling 
in  with  the  Meridian  or  12  a  Clock  Line  of  the  Decli¬ 
ning  Dial,  (as  it  does  in  Direft  North  and  South  Dials,) 
hence  the  Divifions  on  each  Side  the  12  a  Clock  Line 
of  the  Equinoflial ,  will  riot  cut  the  Contingent  at 
equal  refpeftive  Diftances,  as  in  Direft  North  and 
South  Dials, 

V  4  Hours 
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Hours.  And  confequently  Lines 
drawn  from  C  the  Center  of  the 
declining  Dial  to  the  fame  Points 
of  the  Contingent,  whereon  the  £- 
quinoBial  Hour-lines  fall,  will  be 
the  Hour-lines  for  the .  declining 
Dial,  (  as  afore  in  an  Horizontal 
and  Direct  North  or  South  Dial,) 
and  fo  the  Dial  will  be  finifhed.  See 
Fig.  17.  and  18. 


4  o 

The  Can- 

glufien. 


And  thus  I  have  gone  through 
thofe  Elements  of  Dialling,  which 
I  judge  moft  requifite  tp  be  known 
by  Young  Gentlemen,  at  leaft  at 
their  firft  Inftitution  in  the  faid  Art 
or  Science.  What  follows,  are  fuch 
Dialling  Talks  as  are  requifite  ;  tp 
this  Treatife ;  which  though  cal¬ 
culated  indeed  for  the  Latitude  of 
Oxford \  (  viz.  5 1  Degrees,  4  5  Mi¬ 
nutes,  yet  will  ferve  without  any 
fenfible  Difference  for  moft  Parts 
of  England.  The  Dialling  Scales ,  or 
rather  the  Way  of  drawing  Dial¬ 
ling  Scales  viz.  the  Lines  or  Scales 
of  Latitude  and  of  Hours,  (both 
mentioned  and  made  ufe  of  in  this 
Treatife )  as  alfo  of  Inclination  of 
1  .  '  -  Meridians ? 


*  / 


v 
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tJii  vay  of  drawing  Lines  or  S calls  of  Hour  $  ,1,  utituA-e  s  ,I)eclmAtioix  or  Chords 
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XhaCcom.  u>om  of  drmtdny  a,S*ah  erf  Inclination,  of  'Meridians  Sc  Chords  . 
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Meridians,  and  of  Declination  (not 
mentioned  in  this  Treatife,  but  put 
into  all  Dialling  Scales)  is  reprefented 
Fig.  19.  and  20. 


TAB. 
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TAB.  I.  TAB.  II. 


Shewing  what  Angle  eve¬ 
ry  Hour-line,  (as  al¬ 
io  Quarter,  Half,  and 
three  Quarters  of  an 
Hour)  makes  with  the 
Meridian  or  twelve  a 
Clock  Line,  in  an  Ho¬ 
rizontal  Dial. 

Shewing  the  like  Angles 
in  a  DzreB  South  or 
North  Dial, 

i 

1  Hours. 

Degree.  Minutes. 

Hoyrs. 

[Degree?  o  Minutes. 

12 

00  .  00  . 

12 

0 

0 

• 

0 

0 

© 

-1 

°2  .  $7  . 

I 

j  02  .  19  . 

2 

02  .  54  . 

2 

04  .  40  . 

3 

08  .  52  . 

3 

07  .  OI  . 

ii  .  i 

11  .  5?  . 

II  •  I 

09  .  25  . 

i 

14  .  5$  ■ 

I 

II.  52  . 

2 

18  *  0 1  . 

2 

14  .  23  . 

I  3 

21  .  10  . 

3 

Io  .  58  . 

IO  .  2 

24  .  23  . 

io  .  2 

19  .  40  . 

1 

27  .  41  . 

1 

22  .  28  . 

2 

-31  .  04  . 

2 

25  .  24  . 

;  3 

34  *  33  • 

3 

28  .  30  . 

9  •  3 

38  .  09  . 

9  •  3 

31  .  46  . 

i 

41  .  51  . 

1 

35  •  13  • 

2 

45  .  40  . 

2 

38  .  54  • 

3 

4 9.2  3^  • 

3 

42  .  49  . 

8  *  4 

53  .  40  . 

8  •  4 

47  •  CO  . 

J 

57  •  53  • 

1 

51  .  27  . 

2 

6 2  .  •  11  . 

2 

56  .  13  . 

3 

66  .  37  . 

3 

61  .  15  . 

7  •  5 

71  .  09  . 

7  •  5 

66  .  36 

] 

75  .  38  . 

1 

72  .  11 

2 

80  .  29  . 

2 

77  *  co 

3 

87 .  14  •  l 

3 

83  .  58 

6  .  6 

1  90  .  00. 

6  •  6 

90  00, 

T  A  B. 

J 

49 

| 

TAB.  Ilf. 

Shewing  the  Difiance  of  the  Suh- 
ftyle  from  the  Meridian ,  and 
the  Height  of  the  Style  above 
the  Subftyle,  anfiverable  to 
the  feveral  Degrees  of  Decli¬ 
nation. 


Decli¬ 

nation. 

Subilyle  s  Diftance 
from  the  Meri¬ 
diem. 

Style’s  Height  a- 

bovethe  Sub 
fiyle. 

Degrees. 

Degrees. 

Minutes. 

Degrees. 

Minures. 

I 

O  . 

47 

38  . 

H 

2 

I  • 

34 

?8  • 

3 

2  . 

21 

?8  .. 

H 

4 

3  • 

8 

38  . 

8 

5 

3  • 

J  55 

?8  . 

5 

6 

4  • 

42 

?8  . 

O  . 

7 

5  • 

28 

37  • 

55  • 

8 

6  i 

14 

37  • 

49 

9 

7  • 

2 

37  • 

42 

I  o 

7  » 

48 

37  • 

34 

• 

\ 
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TAB.  III. 

Dprli- 

Subftyle’s 

Diftance 

Styles  Height  a- 

nation. 

from  the  Meri¬ 
dian. 

bove  the  Sub- 
ftyle. 

Degree?. 

Degrees. 

Minutes. 

Degrees. 

Minutes* 

II 

8  . 

33 

37  • 

26 

12 

9  • 

l8 

37  ■ 

16 

13 

IO  . 

2 

37  • 

6 

14 

10  . 

48 

36  . 

55 

15 

II  . 

32 

3*  • 

43 

1 6 

12  . 

is 

36  . 

31 

1 7 

12  . 

59 

36  . 

18 

18 

13  • 

41 

36  • 

2 

*9 

I4  # 

24 

35  • 

50 

20 

15  . 

5 

35  • 

34 

21  ? 

1 5  • 

47 

35  • 

19 

22 

1 6  . 

27 

35  • 

2 

23 

17 . 

7 

34  • 

44 

24 

17 . 

47 

34 . 

26 

25 

18 . 

* 

-  *5 

34  • 

‘8 

2  6 

19  . 

4 

33  • 

49 

27 

19  * 

4i 

33  • 

29 

28 

20  . 

19 

33  • 

8 

29 

20  * 

55 

32  . 

47 

30 

21  . 

•31  ! 

!;  2  2  . 

?! 

22  • 

6 

32  . 

3 

S2 

22  . 

40 

31  . 

40 

33 

23  • 

14 

31  . 

17 

34 ' 

23  - 

47 

30  . 

53J 

3* 

2  4-  • 

19  | 

30  . 

28  I 

Decli- 


51 
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TAB.  I 

Subftyle’s  Diftance 
from  the  Meri- 
dian. 

II. 

Style’s  Height  a- 
bove  the  Sub- 
ftyle. 

...  w 

Degrees. 

Degrees. 

Minutes. 

Degrees. 

Minutes. 

6 1 

34  • 

35 

17  . 

38 

62 

34  * 

50 

iff  . 

54 

63 

35  • 

5 

iff  . 

19 

64 

35  • 

.  *9 

*5  • 

45 

6  5 

35  • 

33 

15  • 

id 

66 

35  • 

4  6 

14  . 

35 

67 

35  • 

58 

14  * 

0 

68 

3  6  . 

10 

*3  • 

44 

69 

36  . 

21 

12  . 

49 

70 

3  6  , 

32 

12  • 

*3 

7* 

3  6  . 

42 

II  . 

38' 

72 

3  6  * 

.e 

51 

II  . 

2 

73 

37 . 

I 

IO  . 

2  6 

74 

37 . 

9 

9  • 

34 

75 

37 . 

17 

9  • 

>3 

76 

37  • 

25 

8  . 

37 

77 

37  • 

22 

8  . 

9  : 

78 

37 . 

37 

7 . 

24 

79 

37  • 

44 

6  . 

47 

80 

37  . 

50 

6  . 

IO 

8l 

37  • 

54 

5  •  , 

4* 

82 

37  . 

59 

4  • 

57 

83 

38 . 

2 

4  * 

*9 

84  \, 

38  4 

6 

3  • 

43 

85 

88  •   .. 

L 

3  • 

5  1 

43 


Decli¬ 

nation. 

TAB. 

Subftyle’s  Diftance 
from  the  Meri¬ 
dian. 

ill. 

Style’s  Height  a- 
bove  the  Sub 
ftyle. 

Degrees. 

Degrees.  Minutes 

Degrees.  Minutes. 

86 

87 

'88 

89 

90 

38  .  11 

83  .  13 

38 .  14 

38  .  14 

38  .  15 

2  .  29 

1  •  52 

1  .  12 

0 .  37 

0.  0 

A  CATALOGUE  ofthefeveral 
Draughts  of  Dials,  and  other  Cuts, 
belonging  to  this  Treatife. 

Fig.  i.  A  N  Horizontal  Dial  drawn  by  the 
jl\_  Help  of  the  Equinoctial  Dial 

2.  An  Horizontal  Dial  drawn  by  the  Help 
of  dialling  Scales. 

3.  ^Horizontal  Dial  drawn  by  the  Help 
of  Dialling  Tables. 

4.  A  DireCt  South  Dial  drawn  by  the  Help 
of  the  Equinoctial  Dial 

5.  A 
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A  Catalogue,  &c. 

A  Direft  South  Dial  drawn  by  the  Help 
cf  Scales. 

6.  A  Direft:  South  Dial  drawn  by  the  Help 
cf  Tables. 

7.  A  Direft  North  Dial,' 

8.  A  Direft  Eaft  Dial. 

9.  A  Direct  Weft  Dial 

10.  The  Draught  of  an  Injlrument ,  whereby 
to  find,  whether  a  Dial-plane  be  truly  Horizon- 
tal,  or  Ere£b 

1 1 .  The  Draught  of  the  mofi  exact  Method 
for  finding  the  Meridian  of  a  Place  or  Dial * 
plane, 

12.  13,  14,  15,  16.  Several  Draughts  re* 
prefenting  the  Method  to  find  whether  a  Wall 
be  Direct  or  Declining  ,  and  if  declining,  how 
many  Degrees  it  has  of  Declination. 

17.  A  Dial  declining  Weftward  26  De¬ 
grees, 

18.  A  Dial  declining  Eaft  ward  20  De¬ 
grees.  ^  , 

19.  The  Geometrical  Way  of  drawing  Lines, 
or  Scales  of  Hours,  of  Latitudes,  and  alfo  of 
Declination,  or  (which  comes  to  the  fame )  of 
Chords. 

20.  The  Geo?netrical  Way  cf  drawing  a 
Line  or  Scale  of  the  Inclination  of  Meri¬ 
dians/. 
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